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THE GEOLOGY 

MIDDLESEX, HEBTFOEDSfflHE, BUCKmGHAJI- 
SHIEE, BEKKSHIEE, AND SUEEET, 

{Sheet 7 of tue Map of thb Gkoloqical Scevey of Great 
Britain.) 



CHAPTER I. 

INTRODUCTION, 

Whilst writing tliia Memoir I have conBulted all published a«couutB 
of the district tliat I could find, and have often quoted them, aa may- 
be seen by the foot-notes. I am specially indebted to the many papers 
of Mr. Preatwich, without studying which, indeed, it would be pre- 
aumptuouB in anyone to write on the geology of any part of the 
London Tertiary District. I have also used the note-books of my 
former coUeagues Mr. T, R. Polwhele and the late Mr. R. Trench,* ' 
both of whom mapped parts of the district. 



Sheet 7 of the Greological Survey Map represents an area of about I 
820 square miles, comprising, on the north of the Thames, a very 1 
small part of Oxfordshire, a large part of Buckinghamshire (with the 
towns of Ameraham, Beaconsfleld, Chesham, Colnbrook, Great Marlow, 
High Wycombe, Prince's Risborough, and Wendover), part of Hert- 
fordshire (Barnet, Berkhamp stead, Hemel Hempstead, Bickmans worth, 
St. Albaa's, Watford, and part of Hatfield), and nearly the whole of 
Middlesex (Brentford, Staines, Uxbridge, and great part of London) ; 
and on the south of the Thames, a small part of Berkshire {Maiden- 
head and Windsor), and of Surrey (Richmond and a great deal of the 
southern part of London). 

The Thames runs through this tract from west to east — with the 
exception of that part between Staines and Teddington, where the 
river makes a southern bend into the district to the south (Sheet 8). 

The following streams flow into the Thames from the north : — At 
Cookham the Loudwater, rising from the Chalk at West Wycombe ; 
at Staines the Colne, which rises from the Chalk N. W. of North Mima, 
and receives the drainage of the Tertiary district north of Pinner and 
Elatree. {The following chalk-streams are tributaries of the Colno ;- 
The Misbourn, rising at Great Missenden and joining the Colne west 1 
of Rickmansworth ; the Chess, rising at Chesham and joining at Rick- r 

* I shall be much obUged by anyone who will let me know of any new sections^ 
in the district (or in that lo the cast or south), whether open catlings or wells, c 
any old oneH that have escaped my notice. 

The l^able of Well-Bections given in Appendix 2, will, I trust, be carried on ii .._. 
Memoir that will b« written to accompany Sheet I of the Geological Surrey Ma^^fl 
which contains the eastern part of London. " 
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at I'l'^l^l 
line just eaa£^^^ 



niitiiBworth ; the Gade and the Bvlbourne, 'which rising reapectiTC] 
at Noi'thchurch and Little Gaddesden {in Sheet 46), unite a ' " ' 
Waters, south of Uemel Hempstead, and flow into the Colne just e 
of Rickmaneworth ; and the Ver, which liaea at Merkyate Sti-eet (Sheet 
46) and joins the Colne at Colney Street, south of St. Alhan's ; whilst 
fit Drajlon the Colne receives the stream that rises from the inliera 
of the Reading Beds at Ruislip Wood and Pinnerj ; at Islewoi'th, the 
Yedding Brook, the result of the drainage of the London Clay district 
between Uxhridgo and Hsurow ; and at Brentford the Brent, the 
result of the drainage from the same formation between HarrOTv, 
Barnet, and Hampstead, and of the springs on the north-western side 
of the outlier of Bagshot Satid at the last place. The springs from 
the inliers of the Chalk and the Reading Beds at Northaw, and the 
drainage of the London Clay of Tolteridge and Finchley, fall into the 
Lea (Sheet 1), which flows into the Thames at BlackwaU. 

On the south the Thames is joined in this district by fewer streams r 
— At Twyford the Loddon, which rises from tlie Chalk near Basing- 
Btoke(Sheet 12), and receives the drainage of a large Tertiary district j 
at Putney the brook that results from the drainage and gravel-springs 
of the eastern side of Richmond Park, of the western side of Putney 
Heath and Wimbledon Common, and of the clay-country to the south 
(Sheet 8) ; and at Wandsworth the Wandle, which rises from the 
Chalk and Lower Tertiary beds at Croydon (Sheet 8). 

The Geological Formations that come to the surface in this district 
are;— 

rALHIVIUM. 

Post Vallby Brick-eabth Asn Gravel. 

-o ' A Ciay-yritk-fiinls (a deposit confined to the chalk-country). 

ri.iocBNB. High-levHBHck-ear-th and Gravel 

LBoulder Clay. 

Ti 



Middle T . 

Eocene. J^ 

Lower J Londl 

EocE.VE. lWoolwich and Reading Beds, 



R Bagshot Baas 



r Chalk. 

"«'» J Upper t 



Greensand, 



Those deposits, the names of which are printed in italics, are not 
shown on the map by colour ; neither is the whole of the valley- 
gravel, for reasons that will be given further on (p. 73). 

There are two formations, the Lower Greensand and the Thanet 
Sand, which, not coming to the surface in this district, are not shown 
on the map, but they have been found in well-sinking, and a short 
account of each will tiierefore be given. 

The general trend of the different formations is nearly S.W, and 
N.E., those belonging to the Cretaceous series taking up rather less, 
and those of Tertiaiy age rather more than half of the district. The 
former occur on the north and west, the latter on the south and east ; 
■while the various post-tertiary beds lie irregularly on both. The 
general dip is about S.E. at a very small angle. 

An account of the range and character of each formation will now 
he given, beginning with the lowest and oldest, lud working from the 
west eastwards. 



* 



CBSTACBOtJS BEBIES. 

Any flection that shows more than one foiination will be deecribed 
at length the first time that it has to be mentioned, aa it would clearly 
be awkward to give part at one place and the t'est at another. 

The reader, having been made acquainted with the nature of the 
beds, will be ready to uiidcretand the effect which each will have on 
the "form of the ground," which subject will then be treated of. 



I 
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CHAPTER IL— CRETACEOUS SERIES. 
LOWER GREENSAND. 
This formation does uot crop out to the surface in the diltrict under J 
notice, but it seems likely that some of the lowermost beds found iu ^ 
the deep well-boring at Kentish Town may belong to it. I take the \ 
following list of the formations passed through from the full account of I 
this section given by Mr. Prestwich,* 

ft. 
London Clay - - - - - - 236 

Woolwich and Heading Beds .... 61J 

Thanet Sand 2? 

Chalk 586 

Upper Greensand ...... ^2i 

Gault 130i 

Alternationa of sands, sandstones, and clays, mostly red 
(partly Lower Greensand?) .... 188^ 

1302 

There is, however, great doubt to what formation these lowest beds ' 
may belong. To quote Mr. Prestwich, " Do these red beds form 
" exceptional condition of the base of the Gault ? Are they local 
" beds of the Lower Greensand ? Do they belong to the mottled clays 
" and sandstones of the Wealden ? Or are they to be placed with the 
" New Red Sandstone ?" (See also Appendix 3, p. 106.) 

GAULT. 

This stiff blue clay takes up a triangular space of about seven square 1 
miles at the north-western corner of the district. With the exception I 
of ditches, &c., there are no sections of this the lowest outcropping 1 
formation, but its presence is unmistakably shown by the damp nature J 
of the land ; and, owing to the very slight dip {to the south-east), the I 
Gault country is of considerable breadth. I have no data for calca- I 
Iflting the thickness of the Gault here, but should think that it may he f 
over 200 feet (see fig. 15, p. 96). I 

In his account of the Kentish Town well, Mr. Prestwich says that I 
the Gault " presented the ordinary chnrneter of a fine grey catcaret 
« clay, 130^ feet thick. At tho base of this mass of clay a layer 1 
" of the phosphatic nodules so common at the base of the Gault at j 
" Folkestone and elsewhere was met with,"!" 




nortiiertf edge, and forms at the surface a band of from half a mile toj 
miJe in breadth, being soon covered in its turn by the Chalk. Tlu*'l 
junction with the Gaolt is for the most part marked by a rise of the 
ground (see fig. 15, p. 96), a change from a ciayey to a more Bandy soil, 
nud by springs. 

In tltis district the Upper Greensand consists almost wholly of a soil 
whitish cmmbling sandstone, sometimes calcareous, here and there 
hard i the upper bed of greensand being here hut sparely developed. 
This latter thickens westward, and takes up a considerable space.* 

The lower and harder beds may be seen along the Lower Icknield 
Way south of Henton, at Bledlow (jross, between that place and Bledlovr, 
on the rot£fi just N.W. of Horsendon, neai- Paj'k Mill, along the small 
stream running from AHscot to Longwick Mill, " beneath the Lower 
Icknield Way, at Chadwell Hill,"t at Meadic, just S. of Kirallewick 
Farm, a quarter of a mile S.W, of Thorpes, and near Little Eimble 
chui'ch. None of the sections are deep, most being merely road-cuttings : 
indistinct fossils occur in many places. 

Of the doi'k rather clayey green sand that in this district and to the 
west foi-ms the upper bed of this formation, I saw but three small 
patches. One of tiese is at the western edge of the map, near the 
southern end of Henton and some distance from the junction with the 
Chalk, another is at ttiat junction about a tbird of a mile from the 
edge of the sheet ; and the third is nearly half a mile west of Little 
Kimble church, and about a quarter of a mile from tbe Chalk, the green 
clayey sand being shown along the road, and along the brook gi'cy sand 
with crumbling sandstone. No fossils have been found in this upper 
bed. 

In bis paper on the Kentish Town well-section, Mr. Prestwich classes 
with this foi-mation 58 feet 9 inches of " bluish-grey marl, I'ather sandy," 
and J 3 feet 9 inches of ■' dark green sand mixed with grey clay," and 
aays that " the chalk-marl passes so insensibly into slighdy sandy maris 
" representing the Upper Greensand, and these into the Gault, that it 
" is difficult to draw any satisfactory lines of division ," J 



chale:. 

This well known soft limestone, which is at tbe surface over a very 
large part of our district, may here be treated of under three heads : 
the "Lower Chalk," the " Chalk-rock," and tbe " Upper Chalk." 

Professoi' Ansted observes that " the bottom beds of the chalk are 
" usually of somewhat lower specific gravity than tbe upper. . . . The 
" upper chalk may be regarded as most usually the conducting, and the 
" lower chalk as the containing, part of the formation, so far as water 
" is concemed."5 

Lower Chalk, 

This is the thickest of these divisions, being most likely 400 or 500 feet 
thick at its outcrop, and it not only rises from above the Upper Greensand 
to within a small dietance from the top of the high chalk-escarpment (see 
fig. 15. p. 96), but also runs along the main chalk-valleys to a distance 
of many miles from the escarpment. Its line of junction with the Upper 



* See GaAogical Survey Memoir, itlustreting i^beet 13, p. tS. 
t Dr. Fiitou, in Trans. Geol. Soe. 2d ser. vol. iv. p. 371. 
J Journ. Gcol. Soc. vol. xii. pp. 13 and 8. 
5 Proc. Inal. ' " 
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Oreeasaad followa that of the latter and the Gault from a point between 
Henton and the Upper Icknicld Way to a little beyond Chalkshire. The 
line of springs along this junction haa determined the site of the many 
villagea (Bledlow, Saunderton, Prince's and Monk's Kieborough, Aecott, 
Great and Little Kimble, and Chalkshire) that here, ae in the country 
to the west (Sheet 13), occur at or near the outcrop of the Upper 
Greenaand. 

The Lower Clialk in thia district does not contain those beds of &iat- 
nodules that are so common in the higher division. The lowest beds 
are sometunes very hard, as between Bledlow and Saunderton. At 
Butler's Cross, west of WenUover, there is s pit showing grey chalk, 
irregularly bedded, capable of being quarried in large blocks. About 
eight or 10 feet from the bottom there is a line of cream-coloured nodules, 
like those In the " chalk-rock " (hereafter to be deecribed}, which bed, 
however, must be much higher up than this pit. I know of no section 
in this district that has yielded any number of foBsils. 

The extent to which the Lower Ciialk runs along the valleys that aro 
cut through the great escarpment is known by the occurrence of the 
bed next to be treated of. 



Chalk -Rock. 

The bed to which I have given this name " is a hai'd cream-coloured 
chalk with lines of irregularly shaped green-coated nodulea. Where 
well-developed it is jointed at right angles to the plane of bedding and 
is quarried in large blocks. In this district it is, for the most part, not 
so well marked aa in the country to the west,t where it is seen to be the 
topmost bed of the Lower Chalk ; thei'e being no'flints either in or 
below it, whilst a bed of thera often [■eats on it, and its upper surface 
being more shai-ply marked lian the lower. 

The chalk-rock may be seen on the flank of the great escarpment a 
mile S.W. of Bledlow. It seems to have been disturbed, and is 
cupped by reconstructed chalk contaming fragments of the "rock" 
itself. 

The best sections are in the valley of the Thames between Henley 
and Marlow. In a chalk-pit above Greenland Lodge, near the western 
eilge of the sheet, it is about four ieet thick and is overlain by rubbly 
chalk ; but being at a great height above the bottom of the pit it cannot 
be got at; the chalk below is without ^inta, with the exception of two 
iieams, not a quarter of an inch thick, that iill highly inclined Assures 
proceeding from a small fault, and which have clearly been deposited in 
those fissures from a siliceous solution flowing through them. In another 
pit, by the side of the high road a third of a mile west of Medmeaham, 
there is a very good section, showing ; — 

Chalk with a few flinta. | 

line of flints. 

Chalk-rock, much and evenly jointed, about 4 feet. 

Chalk without flints. 



* In the 2nd edicioa of the " Catalogue of Itock Specimens ia the Museum of 
Practical Geology." For a. general aceonnt of thia bed, see Jonm. Geoi. Soc. 
voL XYli.p. 166. Thee are speoimenB ot'tbe rock in the Mueeum, sec 3rd edit, of the 
catalogue, p. IBO. I hare traced the Chalk rock to a little enalward of Luton, Beds. 
(May 1864). 

t See Geological Surrey Memoir on Sheet 13, [>. 20. 
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divided from the former, but not from the latter, which ie iiavd towRi'da 
the top and passes into the rock. 

Tho chalk-rock may be seen along the valley that.vmis into that of 
the ThaniGB on the S. of Hambledon, by the road oa the western flank 
cf Pheasant's HiU. 

The Lower Chalk thus shown to crop out between Medmenhain and 
Henley ia an "iulier," being surrounded on all sides by the Upper 
Chalk. 

In the Loudwatev Valley tlie chalk-rock may be aeen juat above 
Bottom Farm, at the northern end of the hill W. of Bradenham ; and 
again, at the southern end of the same hill, above the village of West 
Wycombe. It occurs in a chalk-pit on tho hill-flank just outside of 
High Wycombe, on the N.W, ; aud in another west of Upper Marsh 
Hill, S.E. of the same town, where it is more than five feet thick, but 
less compact and jointed than in the country to the west, and has a bed 
of flints resting at once on it. The railway-cutting S.W. of Wycombe 
Marsh is in the Lower Chalk, without flints ; at the top, and for a short 
diEtance along the road to the south, the chalk-rock is shown : it is 
iri'egular iu structure and not hard throughout, beds of hard cream- 
coloured rock with nodules alternating in fact with beds of chalk : thei'c ia 
fijll seven feet between the top and bottom beds of the rock, which ia not 
jointed but breaks up into small pieces : higher up the road the Clialk- 
with-flintB comes oa. The ohalk-rock, overlain by the Chalk-with-fliute, 
may again be seen in the cutting on the road that crosses the railway 
a little S.E. of the above. It probably crops out for some way up the 
Hitchendon Valley, which joins that of the Loudwater at Wycombe. 

In the Misbourn Valley this bed may he seen along the road up the 
hill east of tho Hale ueai' Weudovor, aud along tliat up Jenkins Hill 
(to King's Ash) S.E. of the same town : there are here two bands of 
the rock, about 12 feet apart; tho Chalk-without-fliuts occurs below, 
aud that with flints above. I was told that in Buckland Wood, west 
of this, the chalk-rock had been found at a depth of about 50 feet. It 
was to be seen, in 1859, by the road a little above Great Missendea 
church ; and at the brick-yard at Hyde Heath, about a mile and a half 
to the east, two beds of the rock have been found in sinking for chalk. 
It crops out as far south as Amersbam, and may be seen on the road up 
the hill north of the town, and on the turnpike-road just east of the mill 
at its eastern outskirts. In sinking for chalk in parts of Penn Wood, 
between Amersbam and High Wycombe, the chalk-rock has been found 
at a depth of from 40 to 30 feet, but has not been sunk through, by 
reason of its hardness. 

In the Chess Valley it is shown in three road-cuttings near Chesham 
— up White Hill, up the hiil to the west on the other side of the 
town, and just above Lower Germans — and close by Elliott's mill, 
rather more than two miles S.E. of the town. 

In the Berkhampstcad or Bulboume Valley the elialk-i-ock may he 
seen on the road up the bill S.S.W, of Berkhampstcad church. In a 
chalk-pit on the southern side of the railway, a short distance eastward 
from Boxmoor station, it ie seen to be little more than a foot and a half 
thick, the uppermost three inches being almost wholly made up of the 
nodules ; thei-o are hero a few flints below it, and above it b ruhbly 
recouatrncted chalk (partly of pieces of the " rock " itself). It again 
occurs in the railway- cutting K-W. of Apsley, and it baa been found 
about 50 feet below the surface of the ground at the limekiln about a 
quai'ter of a mile N.N.E, of Nash Mill. 

I have not seen any section of the chalk-rock along the Heme! 
Hempstead or Gade Vidley, which joina that of the Bulbourue at Two 
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Waters ; but I slioulil think that it crops out along Ihiit valley. Mr. 
J. Evans, F.G.S., of Nash Mills, tdls me that tliere la a second and 
lower bed of rock in this neighbourhood. In the country to the north 
(Sheet 46, S.W.) I have seen three beds. 

In the third edition of the " Eepovt to the Directors of the London 
" (Watford) Spring-water Company," hy Mr. S. C. Homerfham, Mr. K. 
Paten makes the following statement : " In boring through Ihe chalk in 
" the valley of the Coluo various beds of hard chalk-like rock are 
" encountered ; these vary in thickness from 12 inches to 8 feet, and 
" below them are found large fissares or cnvitics from 12 inches tg 
" 12 feet iu depth, strongly charged with water." It is therefore 
possible that the chalk-rock may have been split up into many bedx ; 
cr that other like bods may have come on above or below. 

The section of the experimental well in Bushey Meadows is as 
follows, the -measurements being made from the engraved section given 
in the report : 

Clay . _ . _ . nearly 2 feet 1 

Gravel -,.._- about 21 „ \ 25 feet. 
BUck peat (?) - - - - „ 2 „ J 

Chalk, mth five beds of ffints - - „ 21 „ 1 

„ without flinta, but with many l- 126 „ 

hoUoiva (11 drawn) fiill of water - „ 104 „ J 
The Rev. J. C. Clutterbuck, who has long studied the water-supply 
of the Chalk, says that " he must be permitted to record his doubts aa 
" to the existence of those fissures at the bottom."" 

Although so thin the cha!k-roek has here yielded many fossils, ns 
may bo seen by the following list, which shows that this bed forms a 
part of the Lower rather than of the Upper Chalk. 





FoBStLS from the Chalk-bock. 


Baculites. 






Nauliius. 
RhsncholileiofNautitw:). 


Terebraiala biplicata, Sby. 
*r.™™M, Shy. 


*8e^hiles/sqiiali>.Shy. 


Turrilita. 




'Solarium? 




•Bryjoon. 


Trochvs? 




Turbo? 




"Serpula. 


*TurrUeUa? 




"Cidaris. 


'Anomia? 










Parasmilia. 


Pachymya? 




'Ocellaria. 


Spmdylus latai, Hby. 


Venlrltyulitfs. 



The above list is the one given in my paper,f with the addition of 10 
fossils, the names of which are marked with an asterisk, found since 
the publication of that list, by Mr. Evans and myself at tJie Boxmoor 
chalk-pit, and at the lime-kiln near Nash Mills ; it is almostwholly due 
to the observations of Mr. Evans, and the species were mostly deter- 
mined by my colleague Mr. Etheridgc, 

In the river-chfi' on the right bank of the Thames, about a mile S.E. 
of Great Marlow, a large pit shows about 50 feet of chalk, all of which 
is i-ather hard. There are marly beds but no flints, whicli leads one to 
think that it may be Lower Chalk. If this be the case there must be 
some disturbance. The inference that the Lower Chalk is here present 
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1 by the section in tLe ro&4-ciittiDg up Wioter Hill, a 
!f.E. of ihe pit, whicb shows a little way above the riTcr, 

»one very liard rnbblj chalk, that might be cbalk-rock, and Chalk-with- 

flinta aHmve. 



Cpfek Chalk. 

In the diBtrict under notice this division of the Chalk is marked by 
the freqDent occurrence of flint in some of the lines of bedding, mostly 
in the form of irregnlar-ahaped nodnlea, but Mimetimes as a contiuaous 
heA, which latter condition maybe seea in a chalk -pit at Cookham Dean, 
about a mile and a-half N.E. of Great Marlow. 

In s pit on the eouth of Hurley, also near Marloiv, there is in the 
Cbalk-witb-fliotfl a somewhat irregular bed of hard cream-coloured 
chalk, a few inches thick. 

The Upper Chalk takes up a great part of the district, apreading^ 
from the top of the escarpment as far south as Twyford, and as far eaat 
an Hatfield, and, speaking roughly, forming nearly tlie whole of the 
country IVom llic escarpment to a line joining those places. The Lower 
Chulk, however, as before noticed, crops out for a long distance down 
the main valleys, and there are many outliers of the Lower Tertiary 
beds covering th^ Upper Chalk (see p. 31). There are two email 
" inliera " of this dirision at Windsor and Northaw (see pp. 27, 30). 
The former, however, perhaps may not be an iulier. Mr. Prestwicb 
■aya of it — "Windsor Castle stands upon ch alt, although apparently 
" in the midst of a Tertiary district."" 

Although tliis division takes up a lai'ger surface than the Lower 
Chalk, yet it is not so thick, Ita thickness in this district most likely 
being nowhere more than 300 feet, if even so great. 

The higher bods of the Chalk do not occur at the great escarpment, 
where indeed only the lower part of the Upper Chalk is present ; but 
tlioy come on gradually io the S.E., for although the slope of the country 
is in that direction the dip of the beds is so also, and is at a slightly 
greater angle than the slope ; eo that in going from the escarpment to a 
lower surface-level south-eastwards one also rises to higher geological 
levels. This may be more readily understood by looking at flg. 15, p. 96. 

The Upper Chalk is distinguished moreover from the Lower by its 
fossils i for whilst the latter generally yields species of whoried and 
spiral Cephalopoda {Ammonifes, Turrilitei), the former is chiefly cha- 
racterized by many species of Echinoderms (of the genera Ananahytes, 
ddttris, Oaleritei, and Micraater) and of Sponges and Ventriculites. 
Tlie characteristic fossils of the Upper Chalk may generally be found 
in tlie pita, of which there are many. They occur in the flints as 
well as in the chalk itself. The following is, as for as I know, the 
only list that can be got for tliis district ; it is of those in the collection 
of Ihe late Mr. Sheldon Wilkinson of Great Marlow. They were all 
found at (hat place, and many are very flue apecimcna : — 



Fish rmmim. 
Inoceramas. 

Sponiiytui tpiwMu$. 
Rhynehonella. 
Trrebralvln camea. 
T. »p. 1 



Avanckytts oeatiis. 

Golerite). 

Micr aster coronguiniim. 

Coral. 



T-betriag Strata of the Conntry arounc! London" (Van Voorst, 1851) 




t 
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EOCEXE SERIES. 

Mr. Evans, of Kash Mills, has got many foseils from the Chalk n 
Boxmoor, hesidea those from the " Chalk-rock ;" but moat likely si 
are from the Lower and others from the Upper Chalk. Besides Bi 
of the above species Mr. EvEOia' collection contains : — Lamna tooth, 
ctenoid fish scales, fleh palate, Ostrea vesicularis, Peeten Beaveri, and 
Ilolostoma contingens. 

Reconstructed Chalk. 
In a chalk-pit by Batten's Barn, a mile north of Burnhar 
Maidenhead, I saw, in August 1360, about 18 feet of reconstructed 
chalk, with scattered flints and blocks of chalk, and a line of flints near 
the middle. There were some pipes of the surface " clay-with -flints," 
so common in chalk countries (see p. 63) in the top part of this bed, 
which is like that noticed at Maidenhatch Farm and near TUehurst, in 
the district to the west {Sheet 13),* at which latter place the recon- 
structed chalk was overlain by the bottom-bed of the Keading Beds ; 
showing that the reconstruction took place before the deposition of the 
latter formation. The section at Batten's Barn is but a little way below 
the bonndary-line of the Reading Beds. I have given a short account 
of these and other like sections in Journ. Geol, Soc, vol. xvii, p. 527. 



CHAPTER III. 

LOWER EOCENE SERIES. 

THANET SAND. 



This formation, the lowest of the English Tertiary beds, like the 
I/)wer Greensand does not crop out to the surface in this district, but 
it is found in making deep wells in and near Loudon, and as it is a 
■water-bearing bed is the more worthy of notice here. It consists of fine 
soft light -coloured sand, slightly clayey, more especially towards the 
base, where it has a greenish-grey tinge. At the base, and lying at- 
once on the Chalk, is a layer of green -coated unworn flints, in a clayey 
greensand. 

Under London and its southern suburbs the Than'et Sand is from 13 
to 44 feet thick, according to the well-sections (see pp,102-5). Further 
westward it is thinner, " being only 20 feet thick at Wandsworth, 17 
feet at Isleworth, seven feet at Twickenham."')' At Ealing it has gone 
altogether, as there the Reading Beds rest at once on the Chalk ; and the 
same is the case at The Hyde, on the Edgware Road (see p. 100). It 
does not occur further west ; but to the east (in Kent and South Essex) 
it thickensj and takes up some space on the map. It may be well seen 
near Woolwich. 

As this formation does not crop out in this district, the overlying one, 
the Woolwich and Reading Series of Mr. Prestwich, c 
above the Chalk, 
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tliia formation is vory chaugeful in composition, Tlie " bottom-bed "• 
is towardu the west a roughly larninateil cliiy with gi'CUn grains, green- 
coated flints, and here and there a little sand ; Avhilst eastward the clay 
disappears and its place is taken by a. light green aaud, often crowded 
with flint-pebbles; and further in the same direction the green colour is 
lost. The rest of the formation consists of irregular alternations of 
tifinda (light and dark-coloured, coarse and fine) and plastic clays (of 
many and often very bright colours). In places a thin beii of sandstone 
may he found, and towards the east lieds of black-flint pebblea in sand 
occur here and there. At one port there may be hardly anything but 
clay, at another sand prevails, and at another both occur in nearly equal 
quantity. In one thing the Woolwich and Reading Beds are alike all 
along their lengthy northern outci'op, namely, in not yielding fossils, 
excepting the oyster-ahells that are sometimeaso plentiful in the bottom- 
bed. At the south-eastern corner of tlie district, however, nearly all is 
changed ; the mottled plastic clays have almost wholly gone, and we find 
alternations of sands, loams, and clays, with sometimes thin beds of 
clayey -limestone, sandstone, or shell- conglomerate, in great part con- 
taining shells which belonged to animaia that must have lived in fi-esh 
or brackish water. In fact we have passed from the marine Reading 
Beds to the estuarino Woolwich Beds. As usual with deposits ,of the 
latter class the species of fossils are not very many, but the tmmher of 
individuals of the commou species is veiy large. 

It is almost wholly through the observations of Mr. Prostwicb that 
the parallelism of the widely differing membcrB of this the old " Plastic 
Cluy" Scries has been clearly made out, indeed that all the beds 
between tlio London Clay and the Chalk have been I'educed to order ; 
and I woulil refer the reader to that gcutleman'a papers | for a general 
account of this and the other Lower Tertiary formations. 

The Reading Beds J come on above the Chalk along nn irregular line 
fiom Twyford to Hatfield Park, but are generally aoon capped in their 
turn by the Loudon Clay ; ho that they form for the most part a narrow 
hand, sometimes less than an eighth but aomcttniea more than three- 
quarters of a mile in breadth. On the south of Beaconsfield, how- 
over, they take up a broader space. At Dulwich, at the S.E. corner of 
the district, the Woolwich Beds crop out from below the London Clay. 
This small area is part of the northern outcrop, on the aouthern side 
of the Thames (in Sheet 1), 

The wide -spreading Chalk is, moreover, copped in many places by 
outliers of this formation, on the larger of which there are also patches 
of London Clay. These outliers, though important in themselves, both 
economically and as proving the former extension of the Tertiary Beds, 
take up but a very small apace compared with that over which the 
Chalk is free fi'om those beds. They occur chiefly along a line from 
Wargrave, through Cookham Dean, Loud water, a point between 
Amersham and Chalfont St, Giles, Sorratt and Abbot s Laiigley, to 
St. AihaiiB. 

Near Ruislip, and at Pinner nnd Northaw, all well within the 

• A Dame given in the Memoir iUuBtrating Sheet 13 of the Map of ihe Geological 
Survey, p. a a. 

SJoam. Gcol. Soc. vols. vi. viii. and x. 
It will ofti/Q l)e eonveaient to use either of the names IVoolwieh or Rending 
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Iiounilnry of the London Clay, there are iulierB (see p. 27) of ' 
EenJing Beils, wliich formation in tlieae enses Jiaa been raised up, 
by local disturbance, within reach of the denuding power that caused 
the present shape of the gi-ouud at those parts. The same must be tlie 
cnsB at Windsor, if the Beading Beda on the south of the enstle form 
inlicr, as is not unlikely. 

JuncHon with the C/ialk. 

Although sections do uot show any uneouformify between this forma- 
" tion and the Chalk, there is but little doubt that there is some uncon- 
formity, so gradual that it can be inferred only by the comparison of a 
series of distant sections. However, although the Reading Beda may 
rest on different beds of the Chalk at different places, there are aa yet 
no means of absolutely proving such to be the case in this district. 
That there are local irregularitiea ia the junction of these formations is 
well known ; but these are now held to be owing to cauaea that have 
come into action after the deposition of the Rending Beds. I refer of 
course to the " pipes " of these beda that are so common in the Chalk, 
The late Jlr. Trimmer held to the belief that these hollows were worn 
out in the Chalk before the deposition of the next overlying formation,* 
but I think tluit all Tertiaty geologists now agree with the views of 
Sir C. Lyellf and Mr. Prestwich,! and hold that the pipes are caused 
by the gradual and irregular dissolving away of the chalk by car- 
bonated water that has filtered through the beda above, and the 
consequent falling in of the latter. I have elsewhere noticed the fact 
that " where the Chalk is more thinly covered, and therefore leas pro- 
" lectod from the chemical action of carbonated water, pipes are both 
" larger and more numerous,"^ \rfiich is further evidence in favour of 
the theory of the chemical origin of the pipea in the Chalk. 

There are often " awallow-holes" at or near the junction of the 
Reading Beds with the Chalk in this district, as in the more westerly 
part of the London Basin, (sheets 12 & 13). "They are hei-e formed 
" by streams which flow down the escarpment of the Tertiary beds, or 
" the slopes of outliers, until they reach the more pervious and jointed 
" Chalk, into which they sink, or until they come within a short 
" distance of that rock, when they w^ork their way into it through the 
" few feet of the softer overlying beds. In the course of time, through 
" the chemical action of the carbonic acid in the water, and the 
" mechanical action of the water itself, funnel-ahaped basins are worn 
" out in the Chalk and the beda above, the operation being made 
" more easy by any pre-existing fiasurea, often overgi'own wi^ vege- 
" tation. The atreama may aometimea be seen running through them, 
" though Bomctunca they merely flow into a small pool, the level of 
" the water in which remains the same notwithstanding the constant 
" flow."|| From the fact of these awallow-holes being near the 
junction of the Beading Beds and the Chalk, they often help one iu 
drawing the bouudary-line of the former. They sometimes occur, how- 
ever, at a distance from the Tertiary beds, and aometimea well within 
tliejr bouudary ; both these conditions may be aoen in the Mima 
Valley (see p. 20). 



" Joum. Geol. Soe. toIh. i. p. 300, x. p. 331, and xi. p. 62. 

t Fhil. Mog. ad set. vol, xv. p. 357. 

{ JouTD. Geol. Soc. vol. xi. p. 64. 

% Memoir, illnairBtJng Sheet 13 of the Map of the Geoi Survey, p. iS, 

II Memoir, illustratiDg Shvet 13 of the Alap of the Oi;d!. Survey, p, 19. 




12 GEO«)GT OF MIDDLESEX, ETC. 

Tbe Chalk immediately nnderlylng the Reading Beds has been in 
flome places drilled to a depth of a foot of more bj boring moUnscs, and 
the network of tubular cavities thus formed is filled with the clayey 
greeneand of the bottomabed. 

The boundary'! ine aiid the Line of outcrop* of the Rending Beds u% 
for the most part of a very winding character, owing to irregular 
denudation. 

I will now give a detailed account of ifais formation, treating firstly 
of the main mass, then of the inliera, and lastly of the ontUers. 



Main Mass. 

Ou the western side of the Lodilon, which river joins the Thames &C 
Twyford, the junction of the Reading Beds and the Chalk is hidden by 
gravel, but its position is approximately shown by a swallow-bole about 
a quarter of a mile S.W. of Chorvil Farm. The cutting ou the Great 
Western Cailway is now too much overgrown to show the beds. 

On the other side of the Loddon these beds are again hidden by 
gravel, but ia tbe railway-cutting east of Twyford Slatiou variously 
coloured claya and sands are shown beneatb the gravel. Clay seems to 
be more abundant at both ends of the cutting ; sand in the middle 
part. At cue plnce, near the middle of the cutting, there are some 
small pieces of haematitic ironstone. 

N. and N.E. of Ruscomb the gravel ends ofi", and the Reading Beds 
are at the surface. At the brick-yard there is plastic clay, and the 
green clayey sand of the bottom-bed may be seen in the fields to the 
N.E. In the large pit west of the church I saw (in September 1860) 
nnder the gravel a few inches of plaatic clay, with brown laminated 
eand below, seven feet of the last being shown. In a well at some 
cottages near by, on the other aide of the railway, the Chnlk was not 
reached at a depth of 40 feet, whilst in another close to the church that 
rock was touched at a depth of about 30 feet : in both cases clay was 
in excess. 

At Stanlake, south of Ruscomb, in a well in the farm-yard close to 
the house, 23 feet of clay were found above white sand, the latter 
yielding plenty of water. At the highest part of the road between 
Stanlake and Hinton House there is plastic clay ; ami in the lane, 
about half a mile a little N. of £. of the latter place, sand is shown. 

For more than n mile eastwards from Stanlake, towards Si. Laurence 
Walthara, the boundaiy-line is hidden by the alluvium of what waa 
once Euscomb Luke (are p. 94), and then runs roughly parallel to the 
Great Western Railway by Shottcsbrook and White Wnllham to- 
Shoppen hangers Farm, near Maidenhead. 

Thei-e are no good sections of the Reading Beds in this tract of 
country ; jilastic clay occurs by the meeting of the roads more than 
half a mile 8. W. of White Waltham church. " By the bridge at Paley 
" Street there is a stiff mottled clay with spots and streaks of pipe-clay 
" below the basement-bed of tho London Clay (see p. 48) ; and in 
" the lane about 200 yards N. W. of S ho ppenb angers Funn ihere is 



• By " boundary-line " is here mennt Ihat line along uhlch any fonnation comes 

' on OTiT tliL' rnrmation nmt faolow, tliie licin^ truly Ihe line that bounds a fomiation, 

and liejiiiiil which it does not reach ; in contrast wiih the " line of outcrop." which. 

is only u Uautidury at th? surthi^p, as n furnmtiun Bpreads some vnj undvrupQlh the 

lic<l« above, 
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'* also mottled' clay." • East of this the high 
) terrace of the Thames gravel (see ^ 84) bides 
■3 the 'Reading Beds; but at the junction' of the 
J roads h^f a mile west of Bray Wick there ia 
^ some plastic clay, and there are signs of the 
^. £Bme being present, below the gravel, just west 
a of the same place. 

■i At Stud Green, on the south, " the pit in the 
|_ " brick-yard gave . Ihe following section,, ac^ 
, e- " cording to the workmen ; — . 



Brick-cl&y, sandy 
Bands of sandstone 
Brick-clay - - - 

. Plastic clay and blue day. 



5 feet. 
1 foot. 
9 feet. 



" The pitTupa plana was found in tbe base- 

" mentrbed."* It is hard to aay where is the 
division 'bet ween the London Clay and the 

I I -^ Beading Beds here, but I should think that 

9, . only the first two beds belong to the basement- 
tt "I bed of tho Loudon Cl^y- 

% ^ Eastward to Windsor the boundary-line is 
a M altogether hidden by the Valley-gravel, which 

18 i on the east of Oakley Green spreads over to the 
a K London Clay, so that the line of outcrop of the 
b g Reading Beds is then hidden also, 
$i '~' At Windsor, however, it is most likely that 
-i u' _ thia formation again crops out. The castle ii 
1^ £■ on bare Chalk, whilst to the south the London 
"! „ 3 Clay comes on, and although there is no section 

I I j .^ S of the Reading Beds one naturally infers their 
'!'' ^ i presence. My colleague, Mr. Polwhele, who 
111! j ., " mapped the Windsor distriet, has indeed sug- 
H' I u S gested that this hilt may have been an island in 
jjji i B Sie London Clay period, and therefore that the 
I il i o • -^iidoi Clay may have been here deposited 
i'-^ i D i against the Chalk, without any of the Reading 
li'l i M ^ Beds occurring between ; but as I know of no 
\'i • a ^ instance of such a thing elsewhere, I think it 
p ' " '1' ^ould be safer to look on this chalk-area as tho 
'/;' "^ ^ a result of a much later disturbance, after the 
fef jg SJ deposition of the London Clay, and to suppose 
/ i 3 I *''*' ^ section across it would be as in fig. I. 
/J .. e The boundary-line of the Reading Beds is of 

course very doubtful, and it ia possible that they 
may here occur as an ialier (see p. 27). 

le northern side of the Thames at and 

Windsor the gravel spreads farther from 

the river than on the southern side, and the line 

between the. Chalk and the Reading Beds is 

therefore quite as doubtful. 

" At Horse Harness, north of Burnham, 
" plastic clay may be seen in the ditch,"* and 
at Buriihara Grove a thin strip of thia formation, 



nay he 

OntI 



• From Mr. Polwhele'a Note-book. 
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less than lialf a mile long, cropsout from beneathtliegi'avel that covers 
Ihe hill. Along the valley to the east and south denudfttion has Inid 
bare the Chalk for some distance, and on great part of its eastern side 
a, little of the Reading Beds shows hetween the gravel and the Chalk. 
In a pit here — on tlie southern side of the road, lesa than a mile east of 
Burcham church — the following section waa shown (1838) :— 

Brown flint-gTBvel, 10 feet or more. 

ftanA- R 1 /Mottled plastic clay, brown blue and c 

ttcaoing aeaa | ^^^ ^^^^^ ^^^-^^ ^^^^ (bottom-bed) 

Ruhbly Clialk. 

At the junction of the gravel and the clay much water oozed out, 
and wore away the latter. In a pit less than a quarter of a mile to the 
north there is only gravel above the Chalk. 

" I was told that in digging a shaft for getting chaik, a mile east of 
Burnham, 30 feet of grave!, 20 of plastic clay, and two of greensand 
were passed through in descending order." • 

From this small valley the houadaiy-Une runs N. W. to Hedsor, 
following the contour of the ground, and therefore winding up and 
down the hollows. From Hedsor it again takes its usual N. E. course; 
but soon turns eastwards, nearly to Fulmer, owing to the denudation 
that has formed the Hedgerley valley and separated the Beaconsfleld 
outlier. The broadest space taken up by the Reading Beds in this 
district is between Burnham, Hedsor, Woburn Green, and Hedgerley ; 
but over a great part of it they are covered by gravel. 

A short distance N. E. of Burnham Grove a junction of this forma- 
tion with the Chalk was to be seen in August 1859. The top of the 
Chalk was very regular and even, with a slight dip to the south. On 
it was greensand about two feet thick, with oyster shells and a few 
small flints ; and this again was overlain by red mottled clay. 

" On the road near Batten's Barn there is plastic clay in the ditch. 
At Foxes Den there is a swallow-hole, half way down which the chalk 
may be seen ; and in a hole near a cottage in Cavebrook Wood I saw 
30 feet of gravel and sand on chalk."* 

About a third of a mile nearly south of Hedsor the road down the 
hill towards the Thames shows the following beds in descending 



Grove! - -| Brown sand, with a little Rravel. 
r Light-brown clav. 
Pink and pale blue clay. 
Rp d' 1 B ds< ^'"^"^ V^^^ Wuiah clay, with ienticukr layers of criraaon-red 

Finkiah clay, somewhat sandy, 
|_Brown sandy clay, with flints and pebbles. 
Chalk-with-flinta. 

The section was anything but clear when I saw it (December 1857), 
and I tlien knew next to nothing of the Tertiary formations of these 
parlB. 



• From Mr. Polwhele'a Nole-took, 
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Tho brickyard on the hill half a mile north of Iledsor gives a better 
section of ihe Bame formations ; the general order of tho beds sliown by 
the various parte of the pit in April 1859 being : — 

ft. 
Daik reddiah-brown priivel; consisting of flints, pebbles of quartz- 
rock, and quartz, and a, few pieces of grejwether-sandatone - over 1^ 
{Variously coloured clays, ])robably from - • 15 to 20 
Light-coloured sands, the upper part clayey - about 5 
Boltom-bed ; greenish clay and clayey sand, with 
flints at tho base ----- 2 

" On the road from Blake's Wood to Wobum Green there ia a 
" junction-section of the Reading Beds and the Chalk ; but the plastic 
" clay of the former has slipped down the hill in places. 

" In sinking for chalk about 200 yards south of Overs, 40 feet of 
" gravel and 20 feet of clay were found before touching that rock, 
" according to the workmen."" 

For some distance eastwards there are now no sections, as far as I 
know, and I shall therefore give Mr, Prestwich's description of those 
that were formerly to be seen : — 

" From Starveall to Hedgei'lej" is a, succession of sections, which are 
" interesting from their exhibiting the very I'apid structural changes 
" which take place in those sands and mottled clays." Between two 
sections, at Hedgerley and Penlands, "less than half a mile apart . . . 
"... the mottled clays almost entirely disappear and are replaced by 
" sands."'!' 

The details of the Penlnnds section, given elsewhere by Mr. Prast- 
■wichjlf are as follows : — 



OohreouH Gravel 



2 to 3 



'Mottled clay - 
Light-colonred sands, i 

mottled clay 
Light bluish clay 
.Greensand, clay, and fli 



ith a few irregular 



London Clay -i 



f Bro(vn and bluish clay with Septaria. 
I Brownish clay. 

J Basement-bei ; Blackish clayey sand and greensand, 
1 underlaid by flat tabular masaea of greensand with 
a calcareous cement, and containing a few flint- 
{_ pebbles. 

pMottled clays ; Light greenish-grey and red, with a 

Reading Beds, J few layers of sand ----- 

•JO feet. I Fire-brick earth - - . . . 

LGreensand, claj', and flints .... 
Chalk. 



* Fi'om Mr, Polwliele's Note-Tjook. 
■j- Journ. Geol. Soc vol. x. pp. 90 and 91. 
J Water-bearing Blmta around Londoo, p. 26. 

^ Journ. Geol. Soo, vol. vi. p. 208 ; and Water-bearing Strata around London, 
p. 25. 
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• 

From Fulmer the Reading Beds spread northwards, capping fhe hills 
on the western side of the Misbourn valley to some point between tte 
Chalfonts ; and capped as far as Gerards Cross by London Clay, and 
everywhere by gravel, which latter makes the northern boundary very 
doubtful. 

Plastic clay occurs beneath the brick-earth and gravel at Gold Hill, 
and " in a pit on the top of the hill, about three-quarters of a mile south 
" of Chalfont St. Peter, gravel was shown resting in a hollow of plastic 
" clay, with sand beneath, of which last there was said to be from 30 
" to 40 feet."* 

At Oak End there is a kiln, where the plastic clays of this formation 
are worked for tiles, &c., but there was no good section when I was in 
that neighbourhood, neither do I find any account of one in the note- 
book of my colleague, Mr. Polwhele : Mr. Prestwich, however, remarks 
that " a somewhat similar section (to that at Hedgerley) is exhibited 
" at Oak End."t 

Hence south-eastwards to the Colne, I know of no section of the 
Reading Beds, which are hidden by the valley -gravel south of Denham. 

On the eastern side of the Colne the Reading Beds rise from beneath 
the alluvium of the river at a point nearly two miles north of Uxbridge, 
being followed a short way further north by the Chalk. The junction- 
line of the two formations winds northwards by Harefield for nearly 
four miles, and then returns to its normal S.E. trend. 

In the lane about a quarter of a mile east of Highway Farm, south 
of Harefield, there is some mottled plastic clay ; and at a less distance 
to the north of the same place there was, in February 1862, a small pit, 
from 12 to 15 feet deep, showing a little clay (drifted ?) over coarse 
light-coloured sand, with a few small flint-pebbles and subangular 
flints, and near the middle a thin bed of reddish clay. (This sand is 
much like that in the large pit at Pinner ; see p. 29.) 

In a large old pit half a mile N.W. of the farm the light greensand 
of the bottom-bed occurs above the Chalk, and " at the top of a large 
" chalk-pit by the canal west of Harefield there is here and there a sandy 
" bed, with black flint-pebbles, and a few subangular green-coated flints, 
" which may perhaps belong to the bottom-bed."J 

From the hills S.W. of Rickmansworth the winding boundary-line 
of the Reading Beds runs N.E. roughly parallel with the river Colne 
to Hatfield Park, and along this tract of country this formation and 
the overlying London Clay together form a range of hills that rise well 
above the neighbouring Chalk-country. 

Along the road down the hill from Woodcock Hill, by the edge of 
the park called Harefield Grove, and near the bottom of the small 
valley, the light greensand of the bottom-bed was turned out of some 
holes dug for posts. 

At the Woodcock Hill Kiln the Reading Beds are worked. In the 
upper pit there seems to be a little of the brown loam of the basement- 
bed of the London Clay, capped by a drifted loam with pebbles, and 
overlying pale plastic clay, which last throws out water from the first. 
The lower pit, by the kiln, shows about 10 feet of brown sand. 



* From Mr. Polwhele's Note-book. 

t Water-bearing Strata around London, p. 25. 

j From Mr. Trench's Note-book. 
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lo draining the fields on the woetefn slope of tbe valley a little 
southward of Piper's Farm plastic clay was found, whilst further S.E. 
there ore three email pits, two in saud, and the other iu a, pehble-bed. 

In the fields south and east of Alton's Lodge, just beyond Moor 
Park, plastic clay and sand were found in draining ; the London Clay 
and its hascment-bed coming on above, towards the Grove Fai-m. 
Just to the south there ia an "inlier " of the Reading Beds (eee p. 28). 
In the lane about a quarter of a mile west of the last place there is 
sand, as also iu the fields near Sandy Lodge- 
On the roiid south of Hamper Mi!l there is a long deep cutting, 
which shows a good deal of sand and a little plastic ctay ; whilst in tilie 
corner of a small wood, about a quarter of a mile further east, there ' is 
n smal! section of a bed of black flint-pebbleB in sand, and again "just 
■' north of Oxhey Lodge the pebble-bed occurs." • A little S.E. of 
the last place there are some old chalk-pits in which tlie Chalk is 
capped by gi-avel and sand, the latter belonging in part to the Eeadiug 
Beds. 

The long railway-cutting south of Bushey Station passes through all 
the beds from the top of the Chalk to the lower part of the London 
Clay, the level of the ground rising southwards for some distance, and 
the alight dip being In the same direction. The section is now in great 
part overgrown, but according to the measurements of Mr. Preetwicht 
the Reading Beds are here move than GO feet thick ; I should think, 
liowever, that this is a little in excess. Tiie junction with the Chalk 
may be well seen etill, on the eastern side of the cutting, and also the 
whole of the bottom-bod, which, as llr. Prcstwich says, is " a remark- 
" able developement of the rolled pebb!e-hed immediately overlying ijie 
" Chalk." The following section ia made up from Mr. Prestwicb's 
account, together with my own notes. I should think that the thick- 
ness of the mottled clays has been over-estimated. 

London Clay and its baaement-bed ; the latter 5 feet thick, and with many 
faasils (see p, 54). 

Feet. 

i Sands 37 
Variously coloiu^d mottled plastic clays, with a few 
beds of sand 35? 
White and light-coloured sand, with flint-pebbles 
in parts - - - - - - 10 ^ 
Bottom-bed, light green -grey sand, sometimes oehce- 
ouB, with large ^reen-coated flints at the base, 
and black flint-pebbles throughout - - 15 
Chalk -wlth-fl ints . 

Along the next cutting to the south the Reading Be4s are cut into aa I 
far as Oxhey Lane, sand and plastic clay being shown at the bottom,, f 
and the London Clay above. 

The section at the brickyard at Chalk Hill, and on the southern sidsJ 
of the high road not far from the railway, was as follows (in MarcDiJ 
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A little brovn loini (at the biKhest patt of tbe 
pit), perhaps belonging to the htiement-hed 
of the London Clay. 

fPlaitic cIbv, light Muish- and 
K''«sni»h-grej, mottled with 
red, lo to 20 feet. 
I .[i'Jing Beds-< LiKht-coloured sand, not 2 feet 
I shi>wn. 

I Pebblea(biittom-bed?jhBYebeeii 
[_ got belon-. 

At Busbey Kiln, at the western end of the 
village, and but little east of the above, there 
16 a good Bection. Tbe ends only, and not the 
middle part, of the pit were being worked, 
when I was there (March 1S62), and the beds 
varied Eli ghtly j but the following was their 
' order" ■ — 



(n) Brown Clay. 

r(B) Tebble-bed i some of the 

Base- I pebbles large, G or 8 inches. 

(<Q Brown Bandy clay ; " large 

oyster BhelU at the bottom" 

(It. Trench), about 6 feet. 

(/l) Greenchir,Trith"race"(ir-"j Feet. 

regular calcareons cDncretions) 

passing inio; — 

Cya) Greenish and brown clnyey 

sand, with — 
C/3) Clay below. At the caa 
partofthe yard these three' 
are so TCry fiili of race 
they bt'come a marl. 
Cff) Light-coloured CilBe-bedded 

saad - . - , about 12 
The beds below this were not to 
be seen, but Mr. Trench was 
told lliat they were as follows: 
(*) Pebble-bed . - - - „ 5 
CO Sand -..--„ 4 
(A) Loam - - - - „ 5 

_ O Flints in sand - ' - „ 2 



_.! ' 



At Watford Heath Kiln, on the south, there is another good section, 
the following account of whiuh is taken chiefly from Mr. Trench's Note- 
book : — 



• This nnd the like sections at Watford Heaih and Hatfield Park Kilns (figa. 3 
and t) are on a scale of 8 feet to an inch, a scale adopted for its couTenienee for 
BeclioBs of a rather more detailed kind east of London, and which will be published 
in Itataro Memoirs of the Geological Survey. By using the same scale for all geaenkl 
»eotlonB in the Ijondon district, comparison will be made the more easy. I have tried 
to mark corresponding beds by the sanic letters in these three sections, but I caJinot 
do this with certainty. 
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" (a) Brown clay with eelunite • 
pasEJug into 
r (i) Brown Bandy clay, with a 
few very badiy preserved sliells 
( Cytkerea obliijua, Panopaa), 
. and Eniftll pieces ofselenitfi - 3 

(c) Flint pebbles, with oi/sler- 
ghetls naAshar/i's teelh - - 3 

(d) Brown sandy clay, more 
sandy (baa tlieupperbed, with 
iron-sand stone Hnda little iron- 
Btonc* at tlie base At the 
lop licre and there a bed of 
soft clayey eatidslone, bored 
by Lithodimn, from inciiei 
to a foot thick - - - 7 

(e) riiGt-pehbleE, with ojsfer- 
^ sMls and shwk'fl teeth - - 3 

(/) Grey and mottled clay, with a 

few pebbled ... over 3 
('/) Light-coloured sand - - 16 O 

(A) Sand, with beds of pebbles - 9 
(() Mixture of laod and clay, light- 
coloured - - - - - 3 II 
Hot shown (to the Chalk) . - 6 

Fi'om Busliey there ara none but Bmall sec- 
tions foi' some distance. South of Aldculiam 
Band is shown in the lone just N.E. of Burnt 
Farni i just S.E, of Patchets Gi-een there is 
plastic clay, above -whic!! tlie loamj' bnaement- 
bed of the London Clay conies on, and in an 
old chalk-pit in the hoUoiv to tlie east there is 
snnd at the top. 

In another chalk-pit, between Letchmoor 
Heath and Koiind Bush, there is, above the 
Chalk, sand with pebbles and here and there 
large unworn flints at the base, which may 
belong to the Reading Beds. There must 
bo a steady southerly dip here. 

N.N.E. from Letchmoor Heath a spur of 

the Reading Beds runs out by Eatler's Green 

to Newland, the beds above the Chalk having 

; been denuded away along the line of the high 

' road nearly as far south as Kendall Hall, and 

j westward to Letchmoor Heath, Along the 

road from tbia last place to Eatler's Green 

I sand is first to be seen, then chalk, and iLen 

'; sand again and in greater quantity. At the 

I Greentbereiaplasticolay, and though beyond 

I this the Reading Beds are thickly covered 

with gravel, the presence of clay ia clearly 

, shown by the water thrown out from the 

'. latter. Sections are not wanting, however, and 

; oneofthemismostinteresting: itisinagravel- 

! pit on the hill-top about half way between 

! Badlets and Eatler's Green ; the gravel will 

; be described further on {p. 69) ; but the main 

;^j point of the section is that the bottom of the 

• Thereiaaspecinienof Ibisin theMaseam at JennsttSvecffl. ft«6'^ t::»iu£uaiEM^ 
of Eock Specimens," 3d edit. p. 166, 
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pit seems to be formed of a hard " pudding-stone " (a conglomerate of 
flint-pebbres in a sandstone matrix) which is exposed iu many parts, 
and everywhere at the same level ; so that it is most liiely in place. 
It beloDga, I believe, to tbe Beading Beds, and where best seen is evenly 
jointed, the joints pasaiug right through the pebbles, as is the ease in 
many of the loose blocks lying on the eurface and in the brick-eai'th in 
HertB, &c. There have been other pits near by. 

Along the roads south and east of Newlond both sand and plastic 
clay are shown ; west of Radieta there are swallow-holes ;'and in two 
old chalk-pits, a little west of south of the eamo place, there is Banil*Bt 
top, as also at the highest part of another, about half a mile east of 
Batler'B Green. I 

" At New Organ Hall, in an old pit above the gamekeeper's lodge, 
" coiiglomerato was found i" " perhaps like that in the gravel-pit joet 
noticed. Part of the park was drained in 1862, and during the pro- 
gress of the work I saw London Clay, and its brown loamy basemeit- 
bed, a little south of th%hoiise, whibt lower down plaatic clay and sojad. 
were cut into. 1 

The Reading Beds thence reach northwards to Hound's Wood, ((he 
Chalk, however, cropping out some way up the valley west of Shenlpy", 
and then again take to their N.E. trend, by Shenley Bury to ftfims 
Park, their outcrop forming, between the last two places, but a narrow 
band between the London Clay range and the Chalk-district. 

A little above the church at Shenley Bury there is chalk along the 
road, bat higher up, to the south, sand. Just outside tlio northern edge 
of Combe Wood, west of this road, I saw (in April 1 862, after very wet 
weather) some small awallow-holes in full action ; and a little to the 
K.£. there is a chalk-pit showing sand at the top, so that the line of 
junction with the Chalk is fairly mai-ked here. 

Near North Mims the Tertiary beds have suffered much from denu- 
dation southwai-ds, bo that the Chalk is bare of them in the lower part 
of the valley thus formed, to half a mile beyond Mims Hall, and theace 
westward to Pink Farm and Rabley. " The brook fliat flows along • 
" this valley from Rabley to North Mims has no outlet, but tho 
" water is lost in swallow- holes, which thus receive the drainage oT 
" Gome 20 square miles of country. 

" In the chalk dell N.W. of Warren Farm (Warren Gate ?) there i'e- 
" a poor junction of the Beatling Beds and the Chalk, the bottom-bo3, 
" (about 18 inches of brown sand, with black flint-pebbles and green- 
" coated flints) filling pipes in the latter."* A little higher, in the 
same direction, light-coloured sand is shown in a ]>ond. 

The cutting along the lane from South Mims to the lodge at the 
southern point of Mims Wood, gave the following section, in April 
1862, at a spot near the bend shown on tho map : — 
Clayey soil. 

{Brown, rather clayey sand. 
Fine, bedded, white' sand; at one part alternations of sand and 
clay for about a foot from the base; at another, thin layers 
of clay throughout the sand, 
Sand, with flint-pebbles and flints. 
Chalk. 

Sand with pebbles may also be seen overlying the Chalk on tho 
southern side of the high road close to where the county-boundary ia 
marked on the map ; and " about half n mile to the N.W., where tlie 
" other road up Ridge Hill branches ofT, there is sand."* 

* From Mr. Trench's Note-book. 
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In a small BOiid-pit on the western side of the road a little N.E. of 
Pink Fmin, the beds shown, in April 1862, were as follows : — Plastic 
day, from about five feet thick to next to nothing, over light- coloiii'ed 
and white sand, mottled with red to about a foot from the top, about 
nine feet ahown. There are some lumps of irou-aandstone lying about, 
and according to a note of Mr. Trench's, wliieh I suppose refers to this 
section, there are small pebbles in the saud, and beneath it brown clay. 

Eaat of the above, but on the western side of the next road, a little 
saud is iTihown above the Chalk in an old pit, and S.E. of this there is a 
large chalk-pit, at the western end of which the Chalk is capped by from 
three to five feet of sand, &c., there being at the junction a little clayey 
groeusand and small subangular flints and flint-pebbles (at some parts 
■ green -coatfid, at others not) and here and there some red ironstone. 

Close by, and westward, is a large old pit, the sides of which are 
much hidden and overgrown, so that the section is not clear, At tho 
aoutbern end ihere is at top grey plastic clay, with much "race" here 
and there : then browti and light- coloured sand, and lower down chalk. 
At the other fnorthern) side there is nothing but sand over the Chalk, 
;^d the top of the latter is as high as, or higher than, the plastic clay 
"and London Clay in the brickyards near by, to the south and west, 
.showing a south-westerly dip. The junction of the sand and the chalk 
is only shown at one place, where in the lowermost 15 inches or so of 
the former there are black flint-pebbles and unworn flints {some very 
lai'ge), but no green grains, nor any green-coating on the flints. 

South of Pink Fai-m arc two brickyards, one on either side of the 
lane ; that to the east is now, and is known as Babley brickyard, 
the other as Pink Farm brickyard. At the former the pit is in the 
"eastern part of the field, and it showed, in April 1862, from sis to eight 
feet of plastic clay, bluish- and greenish -grey, brown and yellow, mottled 
■with red ; at the latter the Reading Beds were not touched (aeo p. 50). 

"From South Mims to Hatfield Park there are no good sections, and 
the many swallow-holes give only an approximate bound ary-line, owing 
to the amount of sand in the Beading Beds. S.E. of Mims Street this 
formation gives rise to a sandy soil in the fields."" 

On the road, about 10 or 11 chains eaat of Wan-en Gate, and in an 
■old chalk-pit on its southern side, there is light-coloured sand witb 
flint-pebbles, above the Chalk. 

From Welhara Green and Marsh Moor an iiTegular-shaped spur 
spreads over Dulsham Green and Chanti-y Green, almost to the northern 
edge of the district included in the map. I think, however, that tHs 
may perhaps be separated from the main mass along the channel of the 
brook east of the first two places ; in which case it would of course be 
an outlier. The north-western boundary is rather doubtful, owing to a 
covering of gravel. In the lane N.E. of Downs Farm there is\ littio 
light-coloured sand, ' 

From Marsh Moor the boundary-iine runs northwai'd, jiaraliel to and 
east of the high road, to Hatfield. Within the grounds of the house, about 
^ quai-ter of a mile sauth of Hatfield church, there is a small pit in light- 
coloured sand, which, however, will most likely be soon filled up. 

At Hatfield the boundary-line runs info the Sheet to the north 
(46, S.E.), being followed by that of the London Clay, rather more than 
a mile to the east, and then eastward (into Sheet 47). Many N. aad S. 
valleys have, however, been worn back far enough to show the 
Eeading Beds, and sometimes the Chalk also, along their lower part in 
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the district mapped in the N.E. corner of Sheet 7 : thus just east of 
Hatfield the Chalk occurs a short way up the volley in the park, being 
bidden, however, by the pond ; that formation and the Reading Beds 
crop out in the valley west of Essenden, and for a less distance up the 
one east of the same village ; and the Reading Beds oloue run a little 
way up the two valleys on either side of Bayford. 

At Hatfield Park kiln, at the eastern edge of the park, and close to 
the northern margin of the map, the pits give a very good section from 
tlie high-level gravel down to the Chalk. On the eastern side of the 
road, the higher pit shows the former over London Clay, and the lo'wer 
London Clay and its basement-bed over the Reading Beds ; whilst on 
the other side the higher pit also shows London Clay with a little 
gravel, and the lower one all the beds from the basement-bed to the 
Chalk. The general section that one is thus enabled to make ie as 
follows* : 

Feet. 

Gravel, composed of varionB uzed pebbles of 

flint, irhite and pink quartz, qoarlz-rock, 

and aome other rocks, and subaogular flints. 

Id coarse whitish sand, in parts as much as - 6 

"(<i) Stiff brown cl»j, more sandy towards 




Ilic 



with greeu' 
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'(d 1) Brown 

(.12') Thin bed of brown clay 
1.13) Olive-green and doll br 

(./ 4) DuU brown sand, with green 

grains and perished shells 
(_.! 5) Brown laam, with small D 
dules of stone and perished 
shells ... 

(.1 6) Finely bedded alternations of 
olive-green and dull brown sand, 
with perished shells 
(cj Thin bed of flint-pebbles, 
mostly small 
(j) White and light-colonred sand, with 
layers of grey laminated clay ; at 
parts soite very small pieces of iroo- 
Btoae, aod here and there a fliot-peb- 
ble i for the most part regularly 
bedded, but a little fiUse bedi^g in 
the lower part .... about 23 
(I) Botwm-bcd. Flint-pebblet and sub- 
angular flints, very dark green 
(almost black) outside, in sand i the 
upper part ironshot, the middle grey 
and greenish-yellow, tbe base iron- 
shot ; greatest ihiekoess - - - about 2 
Chalk-with- flints (nt). Junction even, and with a 
small dip aboat S.E. 



Mr. Prestwioh makes the Reading Beds 
hereto he about 27 feet thick,! whilst in Mr. 
Trench's noto-book tho thickness is given as 



:!UiL_ji 

22 feet : the above is a moan between these. The entire absence of the 
mottled plastic ckys is remarkable. Mr. Trcncli^gives the" basement- 
bed" a thickness of little more than three a ' " " 



■, Prestwioh of about 



EOCENE SERIES. — WOOLWICH BEDS. 

five feet. I alioulil think that the section of this bed muet have beeii 
clearer when I saw it, in Fehrunry lft63, thau before, as neither of those 
observers seem to have noted its divisions, excepting tlie pebbles at the 

East of Hatfield kiln sections of any sort are very rare, but " in a 
" wood by the brook, less than half a mile west of Bayford church, and 
" close to the margin of the map, thera is a good section of lamiuated 



CHAPTER IV.— LOWER EOCEXE SERIES {cotiHnued). 

WOOLWICH AND HEADING BEDS. 

Main Mass {continued). 

At the S.E. corner of the district there is a bay, eo to Bpoak, of this 
formation, which joins on to the rest of the main mass on the east near 
New Cross, &c, (Sheet J, S.W.) ; hut the greater part of which is 
very nearly an "inlier" (aeo p. 27), being almost surrounded hy tha 
overlying Loudon Clay. Indeed it is possible that it may be quite sur- 
rounded, and that tha London Clay of Herno Hil! and Dnlwich Hill 
may join in the valley between, in which case only the most eastern 
part of this area would join on to the main mass at its outcrop. 

This mass of the Woolwich and Heading Beds is quite different in 
character from all that has been treated of above, as well as from the 
inliers and outliers that will be noticed further on. We have here beds 
crowded with fossils, for the most part of a brackish' water class j in 
fact the " shell-beds " of Woolwich, instead of the nn fossil iferous 
plastic clays and sands of Reading ; aJtbougb these latter are not quite 
absent. 

At the brick-yard about a quarter of a mile S.E. of Brockwell Hall 
there is a long section, in great port hidden by fallen masses of London 
Clay, the following beds, however, being shown towards the middle (the 
clearest pait of which is shown in Fig. 5), in April 1863 : — 
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stone, full of fossils, a list of wliieli is given at p. 26. The lower sand 
ia the Bamo bed as that which at Loam Pit Hill, Lewisham (Sheet 1, 
S.W.) underlies the London Clay, and contains leaves. There are 
three notable things in this section : — 1. That there is no distinct, and 
sep^ata " basement-bed " to the London Clay, that bed being repre- 
sented merely by the scattered pebbles and green graiDs in the bottom 
part of the clay. 2. The upper sand may perhaps represent the sands 
that in East Kent next underlie the London Clay, and are most likely- 
separable fi-om the Woolwich Beds, though I cannot agi-ee with Mr, 
Prestwich in classing them aa part of the bttsement-bed of the former 
formation." 3. I saw seven small faults with a. downthrow of half a 
toot to a foot, not simply slips in the Woolwich Beds, but affecting the 
junction witli the London Clay. 

Along the laue about a quai-ter of a mile N.E, of the brick-yard au 
oyster-bed {of the Woolwich Series) ia shown ; and in the sides of the 
brook alongaido of that lane further southward, sand, clay, and a shell- 
bed of the same formation may be seen for some distance. About a 
quarter of a mile N.N.W. of Dnlwich College a shell-bed is again at 
the surface, and just about where the " D " of " Dulwich " is engraved 
on the map there ia some of the regular mottled plastic clay in the 
brook -channel. 

The " Effra Branch " of the " Southern High Level Sewer " of the 
main drainage works has heen carried as a ttmnel underneath the 
" Five Fields," just S.E. of Dulwich Hill ; and our knowledge of the 
Woolwich Beds in this neighbourhood has been thereby much added 
to. The sections given by the trial-borings (Nos. 13, 14, and 15) made 
along the course of the aewer and published in the large plans of the 
Board of Works, ahow that the Woolwich Beds are at no great 
distance from the surface. The structure of the formation waa of 
coarse better shown afterwards by the shafts for the tunnel, the follow- 
ing details of which have been taken from a paper by Mr. Rickman,-|- 
These sections do not quite agree with those of the trial -borings. 
.Uain Shaft. 



indon Clay (loamy?) 

rSlotlled clays 



Clay, with Cyre 
Paludina-bed 
Sandy clay 

Sandy oyster-bed - - - . 

Dark blue clay, with leaves - . - 

Green sanrl, with broken-up sheila - 
Shell-conglomerate (nreatest thickneaa) 
Dark lilue clay, witn leavea, lignite, shells, 
aad Lone ----- 



* See Jooni. Geiil, Soc, vol. xviii. p. 2E7. I am inclined, however, to change 
the opiaioQ there given, that ihese sands, &e,. l)eIong to the Woolwich Beds, and 
to think, with Mr. Frestwich, thnC they are aeparnle from that formation. From all 
that I have as yet Men I have been led to look on them an a fbnuation separatu from 
both the London Clay above and the Woolwich Beds below. Thia qucBtioo will be 
treated of I trust in a firture Memoir. 

t Proceedings of the Geologists' Association, No. G (1861), p. lOG. Jfr. Hickman 
Las also gii-en a general section, mude up fi-om the different shafts, In Journ, GeoL 
Soc. vol. ivii. p. fi, BOeording (o which from 50 (o 60 feet of the Woolwich Beds 
Lave been passed IhrQugh, 
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about 28^ feet. ' 
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Blue clay, with oyster-shells 
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Mr. Rickman - describes the beds shown in the main shaft and^the 
galleries driven from it as ^^ consisting of intercalated bands of dark 
black clay, greenish sand, and hard shelly rock, all running off into 
thin wedges. . . . The tenacious black clay . . was laminated, and 
in breaking up exposed very beautifiil specimens of various kinds of 
" leaves. These were not mere impressions, but the carbonized sub- 
stance of the leaf still remained Oftentimes the leaves formed 

a thin blackish carpet over many square feet of clay. . . The choicest 
specimens may now be seen in the British Museum and the Museum 

of Practical Greology Lignite was very abundaut, highly 

charged with iron-pyrites, ... all more or less bored by a large and 
new species of Teredina, some of the tubes being nearly half an inch 
in diameter, many having the closed valves of the mollusc at the 
extremity of the calcareous tube.'' 

The " Paludina-bed " is a thin layer of grey clayey limestone 
(cement-stone), containing Paludina lenta in great abundance, the 
shells often well preserved, but sometimes crushed and flattened. It 
ranges eastward, keeping the samer characters, to Peckham and New 
Cross (Sheet 1, S.W.), and even to Chiselhurst (Sheet 6). 

A more remarkable bed, which as far as I know has not been seen else- 
where, is that which Mr. Rickman has wrongly, I think, called a ** shell- 
conglomerate." It is hardly a conglomerate, but simply a very hard, 
tough, and rather coarsfe sandstone, with many shells, and also bones 
and teeth. In it were found the best specimens of the new genus, 
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PithartUa r slL«o fctrod in tEi« F!sk£oKia»Ft)«^7 ^esen&eil I17 Hir. HdinDds,* 
ftr.d aLrio maaj beaatifBi speeniia=tLS <>f sBifr lar^e sew specie^ CM^rtma 

Gre&t nfimfjers of £ne foi>t>iL§ were goc kere dnrio^ tlie pf ogre gs of 
the workf^ n%60)y ukd tKene L§ a sood eoILecfuxi of c!l«i3i izv the Gr€<do- 
gfcal Moseum, Jermrik Street. The list ^itcb finther ott b chielij taken 
from that giren bj 3fr. RiHman in Jowm. G«oL Soc roL xriL p. 6. 

The list of the fbesiU focm^ m gfnking' fer die Ibcmdaiioixs of the piers 
of new Westminster Bri^ige was made bj Mr. £cher»]ge from specimens 
giren to the Geolo^cal McsetEm. Thej are in the cooglomerafte^ or 
pudding-stone, that now and then orcors in the pebbles-beds at the top 
of the Woolwich Beds on the SX. of London. In this case the bLidL 
iltnt'pebbles are few in nomber. the matrix is the usual calcareous 
sandstone, and the shells are plentifbL 

The fossils from the Brockwell Hall brick-jard were determined bj 
Mr. Etheridge and mjself. 



Fomus ot thx Woolwich Bkdc (Sheet 7.) ' Wotmiss- Ha!l BriA- 
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YEBTEBBATA. 

Marnmnlian }j*me* - - - • 

Cfnyphfdtm (?) too/A f - - - 

i'heUmuin hont» - - - - 

^Jrocodile Acutes - - - - 

FUhf bones f scaUs (? Zepidotus minor), teeth 

BIOLLUSCA. 

Gastebopoda. 

Calyptraa trochiformU, Lam. 
Cerithium funatum, "Maiit, 

(? «p.) .... 



• I 



FumuCi) 

Melania inquinata, Defr. . - - - 

Melanopsi* brevis, fyhy. (^7) - - - 

JNatica -...-- 
Nerit'ma --.--- 
Paludina airpera, Michaud. (?) (? P, Desnoyeri, Desh.) 
* lenta^ 80I. e - • - 

Pitharelia liickmanifTAw, - - . 

HUmou ------ 



La M KLLIBR AKCni ATA. 

JJynnO'arca CatUlaudi (^7) BellardiX 
Cvrbula 



dijrcna eorda la f'Mor, 
^— - aunei/ormiMf'Fer. - 
i^— — deperdiia^ Sby. 
i^— — Jjulwiahicnnhf Bickman 
■ ohovatUf Hby. (?) 

MwHola ehqanHf Hby. 

AiilchettiO) Mor. 

Mfjtiluii(7) 
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* QeoloalHt, vol. lil. pp. 308-313, and Plate ft. According to Mr. Hickman, the 
no-called Hncll-confflomerate oecurrcd at one place in the form of nodular masses in 
grfon nbvlly innd/* but elnewhere was regularly bedded. 

f Qoolof^lHt, vol. vi. p. 113. 

; Not in Morris's Cat. Brit. Foss. 
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Under Ne« 
ier Bridge. 



Oairta Bethvacina, Lain, (including O. edulina) - 

elephanlopui^?), Sby.' - - - 

■ pulchra, Sby. - . . - 

lenera, Sby. - - . - 

?«p. 

Pholaa (7) new ap. , . . . 

Terediaa [large and nndetenimied epecies) 
Ua!o Solaiidri, Sby. (?) - 

- — — {? undescribed tp.) - - - - 
(f sp.) 



PLANTS. 

Leavei and Setdveiaelt 



TLe Mammal Coryphodon, Ow. sp. from a well at Camberwell, either 
just within or just beyond tlie limits of this map, may be ntlded. In 
Morris' Cat. Brit, Foaa. it is given, by mistake, as from the London Clay. 

Well-sections throvgk the London Clay. 

Tlie Woolwloli and Reading Beds have been passed through in the 
fiinfcing of many wells in and near London, An absti-nct of these is 
given in Appendix 2, p. 102. This memoir, however, would be in- 
complete without the details of some good section thi'ough the London 
Clay to the Chalk, and I therefore give at pp. 100, 101, some well-sections 
of which I believe no account has been before published, besides noting 
in Appendix 2, the publications in which the details of the wells 
noticed inJbat Appendix may be found. Any information aboutother 
nnpublished sections will be thankfully received. 

The sections of this formation given by wells in this district show the 
nsuni alternations of plastic clay, sand, and pebbles, in varying propor- 
tions, whilst in and near London the clay shell-beds of Woolwich dove- 
tail in, and lignite ia sometimes found. The pebble-beds (often hard- 
ened into a conglomerate) which occur at the top of this fonuiitiou 
are also found (see p. 26). 



Inliers. 

Besides outliers of the Reading Beds, that is masses lying out upon 
the Chalk -country, their connexion with the main mass having been 
destroyed by the denudation that laid bare the Chnlk, and more or less 
swept off from it the overlying Tertiary beds, there are in this district 
inliers, or patches lying within the boundary of, and surrounded on all 
sides by, the overlying London Clay, by the complete denudation of 
which last formation over the ai'eas in question these lower beds have 
been brought to the light of day. 

As before noticed, it ia possible that the strip of this formation 
mapped on the South of Windsor Castle {see p. 13) may be an inlier ; 
but the gravel on the north and west makes this doubtful, as it alto- 



it noticed in Mr. S. V. Wood's "Eocene Bivalves"(raIiEoat. 
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gether hides tie Eocene beds tetween Windsor and the Great Western 
Railway ; ajid it is also poseible that pnrt of the area token up bj the 
Woolwicli Beds nt Dulwich may be an inlier (see p. 23). 

Besides these, five inliers of the Keadiug Beds have been mapped In 
Sheet 7. None of them are three miles off the outcrop of the main 
mass, uud all are owing in the first place to a alight rise of the bedf^ 
bringing up the lower oQes to a higher level than they would hare 
reached if undisturlted. 

1. The RuisUp Wood Inlier. — The most westerly of these inliers U 
on the H.E. and E. of this wood, and takes up an area, of about half a 
square mile, fonning in great part a rough common-land quite diflferest 
in character from the surrounding clay hills. At its northern end, is 
the fields a, little east of the toll-bar on the Pinner and Rickman»- 
worth KoaJ, the outcrop i^ but barely separated from that of the main 
mass by a covering of the brown loam of the basement-bed of the 
Loa4on Clay ; indeed it may perchance join on to the main oiasB by n 
very narrow surfaco'counexion, though it seemed to me not to do bo. 

The inlier seems to be bounded on the south by the large reaervoir ; 
but at this cud it may perhaps reach a little farther east tlian is shown 
on the map. 

In a ditch at the northern end of the new churchyard, a little below 
the toll-bar, I saw, in February 1862, plastic clay, at the surface nearly 
up to the level of the church, but higher up capped by the brown loam 
of.the basement-bed of the London Clay, giving a good starting point 
for drawing the tine between the two i'ormations. In the high road 
just below the church there was also some red-mottled plastic clay. 

West of the lane leading from the high road to Ruialip Wood there 
was, in March 1862, a good section^of the basement- bed of the London 
Clay some few feet below the surface of the ground (see p. 49), showing 
that the Reading Beds were at no great depth. Along the lane there 
are olso signs of the baeemeat-beJ down the gentle slope towards the 
south, at the foot of which the Keading Beds are at the surface, the 
London Clay again coming on over them as the gi-ound rises further to 
the south. 

On the common between this lane and the high road there are many 
sections of the Reading Beds, indeed the shape of the surface of the 
ground has been quite changed by the pits, many of which have been 
sunk through to the Chalk. From those along the northern edge of 
the wood variously- coloured plastic clay has been got, as well as light- 
coloured sand, whilst those in other parts do not seem to have yielded 
clay : perhaps the latter do not show the higher beds of this formation. 
From two pits, close together, I got the following section, remarkable 
for the occurrence of greensand some way above the bottom-bed : — 

r Clayey greensand. 
Reading Beds i Li^ht-colaured aand, with a flint-pebble here and there. 

L Bottom-bed ; green clayey sand with flint-pebbles. 
Cliftlk. 

Another pit showed light -coloured, false-bedded sand nbove aregular 
pebble-bed, the latter being also found at other parts ; and a little 
S. W. of the spot where the " Green Lane " turns off from the high 
road, there were lying about some very large green-coated unworn 
flints, clearly from the bottom-bcJ. 

Further south, between the wood and the high road, there is much 
aand, with plastic cliiy above on Ihe weef, but partly hidden by a 
drifted loam (brick -earth). On the olher side of llic higii road, just 
south of the " Green Lane," arc pome old simd-rits ; whilst a little to 
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the east the London Clay aeema to set in. About half -way between 
this and the I5th mileatone I again suw, in the ditch on the western 
side of the road, some greensand (but a few inches thick) above light- 
coloured sand, and Mr. Trench noticed, in the same ditch, " a grey- 
" wether (see p. 71) in the sand, perhaps in place, these stones being 
" sometimes met with in the Reading Beds by weU-ainkers." 

A little further towards Pinner there ia sand on the N.E. side of the 
road, and beyond the 15th milestone there is plastic clay. 

On the common to the south shafts have been sunk through the 
London Clay to the Beading Beds, in order to get the white sand of 
the latter ; plastic clay is found as well, most likely above the sand. 
The while sand is also got by open pits on a lower part of the common 
(to the west), where, however, it is in part covered by a drifted loam. 

It seems that in this inlicr there is mostly a bed of plastic clay at 
the highest part of the formatioD, whilst the lower and larger part 
is sandy. " The Reading Beds are here about 30 feet thick (? more), 
" and the sections seem to show that the various members ore in 
" lenlicnlar masses. At one place the chalk just below the bottom- 
*' bed was much bored iuto by hthodomi,"" 

In those pits, at the northern part of the common, which reached to 
ihc Chalk, there was water, in February 1862, up to within a few feet 
of the top of that rock. 

2, — The Pinner Inlicr is of a more irregular shape, and perhaps 
Blightly larger size, and follows the course of the brook from Wood 
Hall southwards to Pinner Grove (the more southovly of the two 
places to which this name is given on the map), and thence westwards 
to Eastcot. 

At the lime-kiln between the first place and Pinner Green chu.lk is 
got hy means of a shaft, at the highest part of the field, sunk through 
about 40 feet of the Reading Beds. I was told that about seven feet 
tif " green earth " with flints came next above the Chalk, and that 
tigher up a hard block or bed (perhaps grey wether- sandstone) waa 
tiftssed through. The London Clay must come on just to tlie north. 
Close to the shaft, and at a rather lower level, is a sandpit, showing 
■many feet of light-coloured sand, bedded and false-bedded, with a thin 
Jayer of reddish clay near the middle ; the whole much like the beds 
tjliear Highway Farm, north of Uxbridge (p. 16). 

Mr.Prestwich gives the following section of a shaft at Pinner :— ^f 

r Marly Clay 12 

London Clar \ n • u j f Sand with sheila and Seataria • - I 

Soapy Marl - - - - - - 5 

Mottled Clay 2G 

Reading Beda-^ White and ferruginous sand with maaaes of sandstone, 

very irregulac ■ - - - -4 

Greensand with green-coated flints - - -4 

In clearing out the shallow ditch by the roadside where the last " n " 
of " Pinner Green " is engraved on tlie map, red-mottled plastic clay 
Vas found ; and also in the ditch along the lane a little south of the 
turnpike. From West End to Eastcot the same occui-s in mjiny places 
on the northern side of the brook, just below the boundaiy-line of the 
'■London Clay, 
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From Eastcot a narrow strip of the Reading Beds is at the surface 
along the course of the brook that flows from the South of Pinner 
Green, and almost joins on to the outcrop at the latter place. 

The western end of the inlicr is somewhat uncertain, and this for- 
mation may, perhaps, crop out further in that direction than is shown 
on the map ; for in the lane that runs by the easteiii edge of the wood 
marked '' Buislip Park/' I saw some clay much like the plastic in the 
ditch about 10 chains above the brook. 

Iled<mottled plastic clay may be seen at the three roads less than 
half-a-mile south of the church ; and also N.E; of the church, where 
the lane crosses the brook, up the course of which the Reading Beds 
are laid bare for a short distance. 

It seems that here, as in the foregoing inlier, there is a bed of plastic 
clay next below the London Clay ; and the many places where the 
former throws out water from the loamy and permeable basement-bed 
of the latter served as guides in drawing the line between the two 
formations. 

*' At Pinner Hill Farm the Chalk was reached at a depth of 97 feet 
from the surface, through the London Clay and the Reading Beds ; 
resting on it there was greensand."* 

3. — Mr. Trench has mapped a very small inlier, along the course of 
a small brook, from the railway about a quarter of a mile N.W., to the 
road about the same distance on the west of Pinner Station. 

4. Northaw Inlier. — For about a mile and three-quarters along the 
brook-valley, N.E. and E. of the village of Northaw, there is an inlier 
of the Reading Beds and the Chalk, the latter formation being at the 
surface in the bottom of the valley for three-quarters of a mile. 

I saw this inlier in June 1862. The sections had then for the most 
part fallen in, and were much hidden by vegetation ; but nevertheless 
they were well worth a visit. 

On the more northerly side of the brook and eastward of the old brick* 
kilns there are many old pits, the most westerly of which show buflT 
sand with black flint-pebbles, at the base more clayey and with almost 
unworn flints, over chalk. At another pit, very little to the east, there 
were a few small pieces of soft sandstone containing very small flint* 
pebbles ; and at another the pebbles just above the Chalk were here and 
there cemented together by iron, and there were some small flat pieces 
of iron -sandstone and ironstone. 

The most easterly pit gave a small but good section, showing an even 
junction of the Reading Beds and the Chalk, as follows : — 

fk. in. 
Light-coloured sand (reaching ^Etrther up) - about 8 
Grey clay, laminated by layers of sand and ironstone ; 
flint-pebbles come on at the base^ or rather it passes 

into 19 

Pebble-bed, with layers of sandy clay ; the lower part 
more sandy and passing into - - - 2 3 

Reading Beds<^ Dull brown and grey coarse sand, with flint-pebbles 

irregularly scattered throughout (but chiefly in the 
upper part) and with oyster'Shells • - - 5 

Flints, mostly black or very dark green outside, in 

sand - - • - . .06 

Hard stony bed with small flints and aUophane,f 
1^ fittinf^ closely on to the • • - • 0| 

Chalk-with-flints, jointed. 

• From Mr. Trench*8 Kote-book. 

t There is a specimen of this bed in the Museum at Jermyn Street* 
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Mr. Prestwicli long since noticed here the occurrence of a " fine lied 
" of the Ostrea Bellovacina," KoA. hIbo of "hydrate of alumina — (allo- 
" pliftne, a hydi'osilicate of alumina) — with the pebbles and flints in im- 
" mediate contact with the chalk."* As account of this mineral and its 
occurrence at the junction of Tertiary beds and Chalk haa been given 
by Prof. Morris in Joui'n. Geol. Soc. vol. xiii. p. 13. 

The southern end of the inlier is rather doubtful, as there are no sec- 
tions in that direction. 

5. Another inlier, N.E. of the above, reaches as a narrow strip along 
the bottom of the next valley from the north of Northaw Wood to the 
road west of Gongh'a Oak, with a spur running some way northwards 
up the side valley between Tallymore and Prestons. " The sand of the 
" Seading Beds is shown, close by tlie bivjok, south of where the ' w ' 
^' of 'Newgale Street' and the 'h' of 'Chalk Farm' are engraved 
" on the niap,"| and also by the road at tlie N.E. corner of Nortlmw 
Wood. 
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CHAPTER ¥.— LOWER EOCENE SERIES {contimied). 
WOOLWICH AND READmG BEDS. 
Outliers, 
It will be convenient to describe the outliers of the Reading Beds 
according to the districts into which the chalk-country is naturally 
divided by the main valleys that run through it. The chief of these is of 
course tliat of the Thames, which divides the whole area mapped in this 
sheet into a northern and southern part. The former of these, however, 
contains by far the greater part of the chalk -country, and is cut up into 
subdivisions by the valleys of the many Blreams that flow through it 
into the Thames (see p. 1). The description of each outlier, how- 
ever small, which is shown on the map, will be headed by a number ; 
and to each of the larger and moi'c important outliers a name, from some 
plare on or near it, will bo given. The first six district 
the Thiunes, the seventh only being on the south. 



)rth of 



\st DUtrict — We»t of the Loudwater Valley, 
tiie southern corner of East Wood, three miles west of West 
there was, in October 1858, a pit showing a depth of many 
feet of light-coloured sand. As the Chalk comes to the surface on all 
sides and at as high a level, or is capped by drift only, the sand must 
be merely a large pipe in that rock. 

At Dell's Fai-m, about half a mile to the south-east, I saw some brown, 
red, and blue mottled clay, and along the road a little to the west some 
light brown and whitish sandy clay and clayey sand. Some of this may 
belong to the Reading Beds, but I did not ttiiuk it safe to map it as 
such. 

Rather more than a milo to the south, at Cadmore End, there is some 
sand which may also belong to this formation ; but it is so mixed up 
ivith gravel that this is doubtful. 

2. The Lane End Outlier. — This strangely shaped mass of tlio 
Beading Beds radiates in three direetious from a conti'al part near Laiic 
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End, — on tbe N.W. over Cudmore End Colnraon ; on the S.S.W, to 
Moor*!! ComiDOS, wliere the bods are muah disturbed ; and on tbe £. to 
Park Hill, — aod ie capped in many places by liondon Clay (Be« p. 52). 
Each of the three epurs is much- broader towards tbe pnrt aw»y from 
the centre ; so that the outlier is, att it were, mado up of three masses 
joined on by narrow strips to a fourth and centra! mass. 

At Cadmore End Common there ia EUin<l ; but the boundarf-Une is 
hidden by brick-earth ; and on the S.E. the Band is covered by graveL 
Near Bolter End there is again sand, and on the northern side of tbe 
lurnpike-rood between this place and Lane End there are two ewallow 
holes ; the boundary being marked aUo by the rise of the ground. 

On the common just west of Lane End, by the side of ihe high rtmi 
there are some small pits, which showed the following beds [in May 
1859) ; 

. . r Stiff brown clay, with Seplaria and broken fossils, 
lionaon J Bujement-bed.^Btown loam with layers of clay; green grains in 

"^' L parta ; at the bottom a few flint-pebUes of various sizes. 
Ti I' rAltemationB of laminated sreenish clav and broivn sand, a foot or 

,"£■*»« ™™ thick. 

I Lights coloured sanda. 

At Lane End there is aiind, and just to the east the outlier is almost 
separated into two. 

Around Park HiU I saw no artificial sections ; but the boundary-line 
is marked by many Bwallow-holes, in Home of which the green bottom- 
bed is shown above tbe Chalk, and by the sharp rise of the ground. 

On the common S.W. of Lane End there are many pita in the Baud 
of the Reading Beds, which is in some of them capped by the loamy 
basement-bed of the London Clay. 

Further in the same direction the Reading Beds continue down the 
slope of the hill, instead of ending off as ono would expect, showing that 
they have been here affected by some disturbance. 

On the common below Stockwell both sand and plastic clay have 
been found, and it is possible that a spur of sand may stretch over to 
Moor Farm. At the eastern side of Ihe common a few feet of the 
Reading Beds were passed through in sinking for chalk, which is 
worked here by meana of a shaft and undergi'ound galleriea. In a 
sand-pit between the kiln and Mozzels the following section was shoivn 
(May 1859} : 

Baaement-bed of London tJlay. Brown clayey aaiid, with green grains and 
flint-pebbles, about 2 feet. 

Heading Beds. Sand, ohieily white, with layers of laminated iron-sand»tone ; 
the upper part very coarae, the lower finer. I was told that 25 feet of sand had 
been found. 

The Boulhern partof the outlier, from Mozzela to Moors End, wna very 
hard to make out, the beds being much disturbed, and thrown, by faults 
I suppose, into places where one would not at alt expect to tind them 
Strangely, too, it would have been almost impossible to map this part at 
all rightly but for the clear nafura/- sections that occur, a very nnnsual 
thing in inland Tertiary-diatricta, These sections, however, wei-e not to 
lie seen witliont some trouble. 

The wood W.S.W. of the ruined church of Aekhamstead doea not 
look, from any spot outside it, a very promising place for geological 
sections, and the thick underwood would he qaite enough to satisfy 
many explorers as to the need of forcing their way through it. How- 
ever the water that flows over the moist ground of the common on the 
north coilcctf, in.side the wood, into streams, which, having a sharp fall. 
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cnt for themselves channels of some depth, often rather steep-sided and 
with miniature waterfalls. In one of these the London Clay and its 
basoinent-bed (with ironstone, septaria, and fossils) were cut into (May 
1859), showing that tJiat formation occurs here nt a coraparatiYely low 
level, far lower than the Reading Beds at Lane End. Th e streams all 
flow into a large and deep swallow-hole at the eastern corner of the 
wood. This is in the Chalk ; hut the Reading Beds come on at once ; 
for I saw the green bottom-hed in a sa^Tpit close hy, at the southern 
edge of the wood. At Moors End there is mottled plastic clay by the 
loailaide. Now both that place and the sawpit are in thobottom-of 
the valley, whilst the rising ground to the S.E., that is in the direction 
of the general dip of the country (a direction therefore in which one 
would expect higher beds to come on) is bare Chalk, giving evidence 
of a fault, or other disturbance, running N.E, from Moors End and 
throwing down the Tertiary beds on the N.W. 

At the moat southern point of Moor Common, that is, just above 
Moors End, I found traces of the basement -bed, and higher up, by the 
cross-roads, there are some small shallow pits in the London Clay itself. 
The hill to the west, however, is Chalk, capped by " clay-with -flints " 
{see p. 63) at the higher parts. This state of things continues further 
northward, for on the pastem side of the road that, skirting Moor 
Common, runs N.N.W. along the bottom of the valley, there are 
frequent signs of the Tertiai7 beds, whilst on the other side the Chalk 
rises to a much greater height than that of the London Clay on tlio" 
common. This gives evidence of a second fault, or other disturbance, 
running N.N.W, fivm a point a little west of Moors End to the bend 
of the road west of Mozzels, and with a downthrow on the east. 

There are swallow-holes at the western corner of the wood on the 
eastern side of the road at the above bend, and here again some of the 
streamlets that feed them lay bare the beds in the wood, and show 
along their channels the sand (with pipe-clay and iron- sandstone) and 
the plastic clay of the Reading Beds, Now not only is the hill to the 
S.W. chalk, but so also is that to the north, leading one W conclude 
that there is a third fault, with a southerly downthrow, along the small 
valley N.W, of Mozzels. 

A stream runs along the line of the second and main fault at its 
northern end, and flows into the swallow-holes in the wood. 

On the western side of this I'ault a small patch of ihe plastic clay and 
the bottom-bed of the Heading Series spreads a short way up the flank 
of the hill along the road to Perrin's Spring; showing that there ia 
here not a fault only, but also a synclinal or trough. 

To return to the wood west of Ackhamsfcead ; — It is on the T'ertiary 
beds, and the London Clay comes very near to its north-eastern edge, 
whilst the rising ground close by, towai'ds Moor Farm, and above 
Ackhamstead, is Chalk, leading one to infer the presence of a fourth 
fault, or other disturbance, running N.W. along the edge of the wood 
to Mozzels ; an mference which is strengthened by the fact that the 
two S.W. and N.E. faults described above seem to end suddenly on the 
N.E. (as they also do on the S.W.), as if cut off liy another fault at 
right angles, or nearly so, and with a downthrow on the S.W. 

1 am led to think that these four disturbances are laulle, by the sudden 
manner in which the Tertiaiy beds are brought on by them, as well us by 
the fact that they all seem to end off suddenly at both ends, as if cut off 
by other faults. I know that to suppose an area altogether sun-ounded 
and included by fnuUs, and dropped dffwn in mass, will he thought 
an almost nuwarnuitahle thing by very many geologists, and I would J 
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not hftve ventured to colour ihese four faults on the Gteological Survey 
Map had I been able to get over the difficulties of the case in any other 
way, I worked at this outlier carefully for a long time, and some time 
iiAer I had mapped it Prof. Ramsay went to Lane End with me, 
and after a detailed examination of the sections, Sec, we were UDahle 
to (uggest fiuy other explanation. 

Fig. Q.— Section across the Lane End Outlier. 

KUn. 




lloritontnl Scale, 2 feet to a 
(a) Clny-with-flinlB (Eee p. fi3). 
(6) Ora-vel C»eo p, TO). 
(c) IjOndon Clay. 



Vertical Scale, twice aa large. 
C<0 Heading Buds. 



From Mozzela northwards to Bolter End the houndaiy-line is rr 
htdilcii Ity wood. 

3. At Oakington Kiln, near the northern end of the Lane End 
outlier, a patch of the Reading Beds, jsouai sting of alternations of sand 
and clay, capped by brick-earth, has been found. At one ]>art of the 
brickyard the Chalk was not touched at a depth of 25 fret ; whilst 
oloiK) by, and at a slightly higher level, it is at the surface, so that 
thia is most likely nothing but a pipe. 

4. Just WBBt of Grove Farm, near the eastern end of the Lane End 
outlier, there is a small hillock of sand, overgrown with wood. 

5. By the road nearly a third of a mile S.E. of Wood End Farm, 
about throe miles south of Lane End, 1 saw some plastic clay. This 
must fill a pipe, as it is in tlie midst of the chalk -country, and is not at 
a higher level than the chalk near by. 

6. At Mount Pleasant, about two miles S.E. of High "Wycombe, 
" tbo ground rises 30 to 40 feet higher (than the cbnlk near hy) in 
" consequence of an outlier of the sands and mottled clays." * I could 
see no section of these, however ; but in a field (included in King's 
Wood on the map) at the south-eastern end of the outlier, there was, 
in April 1859, a small pit showing an uneven junction of the bottom- 
bed (consisting of about two feet of greenish and yellowish clay, with 
a little green sand, but no flints) with tiio Chalk. 

7. S.E. of this there is a larger outlier, the northern boundary of 
which is hidden by the grave! of Flackwell Heath. Along the road up 
the hill, nearly half a mile east of Pigeon House Farm, plastic clay 
occnrs a little way above the Chalk, as is also the case at about the 
same level on the i-oads that run down into the valley at Lower Moor 
and Woburn Gi-een. Between these last roads the boundaiy is shown 
hy a slight but well-marked rise of the ground. There is gravel on the 
southern spui' of fJie outlier, towards Woburn Hill. 

8. On Wobuni Hill I saw some plastic clay below gravel in the 
if old chalk -wella. Tliia is most likely a separate patch. 



■ PrMtwith, Jouta. Gcol. Soc. vol. xi. p. 82, 
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■Between the Valleys of the Loudwater and 
the Misbowrn. 

At tlic highest part of Ash Hill, about two miles westward of Higli 
Wycombe, there are eigns of the oceuiTence of a small patch of plastic 
clay beneath the Gi^avel. 

9. The village of Peun ia on a fairly marked outlier, the north- 
■westeru part of which is, however, hidden by brick-earth aud gravel. 
At Town Farm the Chalk is at the surface, but a little way up the 
road (to the north) there is plastic clay, as also la the fields on the 
east, and along the roads just S. and S.E. of the church. 

10. At Penu Bury, just to the east, thera seems to bo a very small 
thin outlier. 

11. Less than half-a-mite further, in the same direction, another 
outlier comes on, and stretchea-eaatward, with a doubtful boundaiy 
in Witherage Wood, to the cross roads, and thence southwards to 
Bailings. At the northern end plastic clay is shown along the road, 
whilst at the southern there is sand. 

12. A little further east there is a very small patch, the bottom- 
bed being Ehown just S.W. of Sengroves. 

13. Between AldifT and Forty Green, S.E. of Penn, there ia a small 
sand-hill. 

The hillocks of gravel S. and S.W. of the Penn outlier may perhapa 
hide traces of the Reading Beds. 

14. The ColeshiH Outlier.— On the S. and S.W. of Amersham there 
is a large and well-marted outlier of this formation, together with the 
London Clay, forming the higher ground from Winchmoor Hill and 
Coleshill Green to the Pest House. 

At the western end there is plaatic clay ; and hence, along their 
northern boundary, the Reading Beds rise sharply above the Chalk. 
On this aide there aro no sections west of Brickwick ; but in the 
hollow just east of that place there is a swallow-hole ; and along the 
road above the Peat House the bottom-bed is shown above the Chalk, 
with plastic clay higher up. The first ia hero rather more brown than 
gi-een, and with the flints coated black, rather than green, ; altt^ether, 
indeed, very like the " clay-with-flints " (see p. 63). East and south of 
this the boundary-line is somewhat doubtful, but there ia a awallow- 
bole at the fai'm west of Quarrendon. 

At the north-western comer of BrentfoiMl Wood there is a brick- 
yard, the pit supplying which (in the wood) gave the following section 
(July 1859) :— 
I ondon f Bluish-grey clay ; hut little to be seen. 

p, J Bagement-bed ; but little shown ; a. clayey sand, said to 1m 6 or 8 

^"^^- L feet thick and to have a bed of pebbles near the middle. 
Reading Beds. Clay, throwing out water from the above. 

I was told that in sinking a nhaft in the brickyard, for the purpoBO 
of getting chalk, nothing but clay was found above that rock. 

Along the road to the south there is plastic clay, and thence to 
Coleshill Green the boundary-line is well marked by sw.illow-holes, of 
which there are many — one, indeed, in most of the re-entering angles 
of the outlier. 

In an old pit at the south-western part of the green there is plastic 
day on the Chalk, the bottom-bed being absent. 

The Reading Beds cannot be very thick in this outlier, I should 
think ; perhaps not much more than 30 feet. 

15. The Frog Hall Outlier.— On the west of Chalfont St. Giles 
han the above, and like it rising 
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well above the Chalk, And in great part capped by LoDdon CUy, 
iraching from High Wood eastwards to Hi!l Farm. 

At the weatem end the Heading Beds are much hidden by gr«Tel, 
hat the northern boundary-line is shown by a swallow-hole nearly » 
third of a mile eastward of Stockings and another about the aaaae 
distance further in the same direction. 

At Frog Hail Kiln the section was as follows (July 1859) : — 

GnveL 

Basement-bed ot London Clay.— Brown loam, with small flint-pebbles at tbe 
baae, Ijing irregularly on : — 

{Light blue and yellow mottled plastic cUy, throwing out n 
nasaino' into crimson -mottled plastic clay. 
B,»wn.SdbulIcUr.ys.nds. 
Bottom-bed ; not shown, but said to consist of about a foot (^ fl 
capped by coarse sand. 
At the lower part of the pit there is browii bedded brick-earth 
(see p. 67) lying conformably on the sand of the Keading Beds, the two 
looking like parts of one and the same formation. 

On the east aud south of the kiln there were no sections, but the 
1)oandary-line is fairly marked by the ride of the ground. Near Kow- 
lings it is doubtful, although there is a swallow-hole there, and another 
nearly half a mile N.W. by the rood between Hodge Wood aud Higlj _ 
Wood. 

16. The Beaconsfield Outlier.— This, large mass has for the n 
part a doubtful boondaiy, owing both to the absence of sections «aA t 
preeence of gravel. The Reading Beds, however, seem, to spread ovei. 
the high ground from Cutler's Court to Slampwell, on the east ; and to 
Great Bower Wood, Mount Pleaeant, Hedgerley Green, and Bulstrode 
on the south and south-east, being not far separated Irora the wain 
mass along a great part of the Hedgerley Valley. 

Speaking of this district Mr. Prestwich says, " On Stampwell a 
" Pitland's Wood Hill the ground rises rather higher, in consequence oQ 
" a tbia outlier of the mottled clays and sands, round which the graT^ 
" sweeps, barely spreading over it in places."* " In a section :' 
" Pitland's Wood thin patches of subangular flints occur appareutiyfl 
" beneath the mottled clayB."t 

In a chalk-pit ou the western side of the small N. and S. valley a 
Hedgerley, and just beyond the northern end of the village, a junctionj 
of this formation with the chalk is shown. The bottom-bed couaists oC 
a, foot and a half of light green clayey sand with flints at tlie base, and\ 
above it there is light-coloured sand. 

17. There is n patch of the Reading Beds at Taplow. "In a Ian© \ 
" on the north-east of the church (the new one, which ia 
" the place where the old one, marked on the map, used to be) there is J 
" a little plastic clay. "J 



The Valley of the Chess can hardly be said to reach north of Chet^l 
ham, where it branches into many dry valleys ; but I include in thiyj 



• Jonm. Geol. Soc. voL xi.p. 81. 
■t Journ. Geol. Soo. toI. x. p. 90. 
t From Mr. Polwhele's Note-book. 
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irlhern edge of the map betweea 



district the email outliers 
Wendover and Wiggintoi 

IS. About three quarters of a mile east of Wendover, at the spot 
whore the B of " Boddingtou Hill " is marked od the map, I noticed a 
pipe of sand and plastic elaj^, 

19. By the road about a quacter of a mile S.W. of Chouleabury 
Church thei'e ia a saad-pit some feet in depth. The sand may perhaps 
be but a large pipe, as there is no proof of its spreading any distance ; 
although, as I noticed some plastic clay lying about at an old brickyard 
close to the road on the north-west, tt ia possible that this outlier may 
reach farther than is shown on the map. 

20. At the very edge of the map, on the road N.E. of Choulesbury 
Church, there is a pipe of sand. 

21. The other outliers of this district ai-emuch farther to the south, 
the most northerly one being between Cheneys Lodge and Burton's, 
about three miles nearly east of Amersham, It ia a very doubtful 
affair : indeed I saw no section ; but merely judged, from the rise of 
the ground, that there was most likely a liltle of the Reading Beds 
beneath the Gravel. 

22. Tie Pollards Wood Owi/ier.— Northward of Chalfont St. Giles 
a mass of the Reading Beds (with a somewhat doubtful boundary, 
owing to a capping of Gravel and to tlie woods) forms the higher 
ground from the northern end of Pollard's Wood to The Vaeh, In the 
northern part of the wood there ia a pit for the supply of the brickyard 
at Loudhams (on the north) which showed, in July 18fi9, the following 
section :- — 

■ Brownish cky. ft. in,' 

Brown and Rtey sand, rather irregular - - about G 

Mottled plastic clay, regularly bedded - - » 6 

jrey clayey sand, the uppermost part i 
hardened and at o . " - 

of sandstone* - ■ - - - „ 3 I) . 

'Pale ureen sand with a few small" 

patches of crimson and brown, 

nearly 5 feet, passing into ; — 

Laminated day of a like colour, u^th 

sandy partings, about a foot - ■ * 

Clayey sand with green grains. Abed I h ii 

of black flint-pebbles, some very " " 
small, near the middle, and lower 
down a bed of the same with many 
green-coated Uinta, some large. There 
are also a few very small quartz- 
L_ pebbles, about 2 feet ■ -J 

Chalk. A bed of large flints in the top at moat parts. A few lithodomuS'- 
borings. Junction even. 

Due east of Ivy House there is a swallow-hole at the edge of the I 
wood ; and by the road, on the south-east, plastic clay and the bottom-' 
bed are shown. 

23. T/ie Nemlands Outlier. — Further toward the south-east a larger 
mass of the Beading Beds, almost wholly covered by Gravel, and there- 
fore with a doubtful boundary, reaches, with an average breadth of 
about half a mile, from a little east of The Vach, where it nearly joins 



I 



Bottom-bed. < 



* There is a specimen of iMs sandstone ia the Museum of Eeonoioic Qeology. See 
" Catalogue of Hock Specimens," 3d edit, p. 164. The locality is there wrongly 
spelt "J^eppard's Wood." 
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on to the foregoing outlier, to a point more than half a mile S.E. of 
Roherts. 

There are no eections, but the boundary is for the most part markcil 
by n Blight lise of the ground. Plastic clay is turned up by the plougli 
at the higher port of the field, at the north-western edge of Shrnbs 
Wood ; and the same was most likely found at the old kiln just north of 
Boberts. There is a swallow-hole just south of Bowers ; and abont a 
quarter of a mile further south, along the roftd down the northern slope 
of the small valley, there is plastic clay ; whilst on the other slope, jusl 
above the spot where the rond from Ninnings joins this one, there is a 
traee of the green bottom-bed. 

24. The Chalfont Lodge Outlier. — A wide -spreading mass of the 
Beading Beds, with a boundary for Ihe most part made doubtful by a thick 
capping of Gravel, is shown on the map as [■caching from the hill-top 
above Chalfont St. Giles to the Low-level Gravel near Denham. 

The northorn part is so doubtful that all I can say of it is, that the 
Reading Beds may end off at any point north of Ninnings, in sink- 
ing chalk-wells south of which place sand has been found below the 
gravel. The southern pai't is veiy broad, taking up the whole of the 
high gi'ound between the Colne and the Misboum. 

" In a small wood just below Mopes a junction-section of the Reading 
" Beds and the Chalk is shown. On ono side of the pit there is plastic 
" clay with a thick bed of small green-coated flint-pebbles and white sand 
" beneath ; whilst on the other there is scarcely a pebble, hut bands of 
" green sand and clay, with about 15 feet of sand above. North of Tile 
" House I sawanother junction, the order of the beds being plastic clay, 
" green sand and flints (bottom-bed), and Chalk. Plastic clay ia also 
" shown on the high road more than a mile north of Denham."" The 
Bourh-eastern end of this outlier is hidden by the valley -gravel. 

25. The Chorleif Wood Outlier. — This well-marked outlier, the 
boundary of which is however hidden by pravel, spreads from Phillip's 
Hill, more than three miles westward of Bickmans worth, to Chorley 
Wood Kiln, on the east. 

There ia an "old kiln " mai-ked on the map, at the northern part of 
Phillip's Hill, but I could see nothing of the beds that were worked 
th^e. 

Just S.W. of King's Farm there is a swallow-hole, and I think that 
there are others elsewhere, though I hare noted but this one. 

At Chorley Wood Kiln the following section was to be seen 
August 1859. The names in brackets are those given to the different 
beds by the workmen : — 

fPlastic clay (paving clay). 
Clayey sand. Drown and light-coloured, IJ feet. 
Red-raottled plastic clay (tile-claj). 
Bluish-grey sandy cloy (devil). 
Reodinir ^^^° sandy clay (five-earth), with an irregular line of ironstt 
Beds i nodules (red knob), below which it is more sandy, and pat 

Green sand. 

Bottom-bed. — Flint-pebbles, some very large, in sand, greeniA 
towards the ton, brawn and light-coloured lower down; about 
12 feet. 
Chalk. 

The pebbles from the bottom-bed here do not break so easily as those 
that ore found in the basement-bed of the London Clay often do ; and 
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* From Mr, Polwhele'a KoU-lx>ok, 
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nioBt of them break with the usual conchoidal fracture of flint, not ii 
the splintery iiiftuner of the l»asement-bed pebblea, (See Memoirs o: 
Sheets 12 and 13 of the Geological Survey Map.) 



Outliers. — 4lh District. — Between the Valleys of the Chess 
and the Gade, 

26. The Coweroft Outlier. — About a mile and a half east of Cheahnm 
there is an outlier of tlie Beading Beds, with a BuaU cappiD<r of Lomloa 
Clay at ita northern part, where it forma a hill rising well above the 
surrounding chalk -country, whilst to the south it is thinner and less 
marked. 

At Cowcroft Kiln there are two good sections. I was told that at 
the upper of these the clay of the Reading Beds wae found beneath the 
London Clay (see p. 53). The lower one is as follows : — 

ft. in. 
Buff dnrey sand - ... - about 3 

Fiint-pebblea in clay - - - - „ 8 

"YeUowish clay oi'er 2 

White sand ; about 3 feet from the top an irregular 

bed of sandatone, 6 or B inches thick - - about 10 

passing into : — 
Reading^ Light .coloured sanda with thin layers of clay - „ 4 

Beds. ^ Grey sanda and lanuDnted clny, more clayey towards 

the base - - ■- - - - „ 8 

Flints in dark cliky with green sand ; a few Email 
rounded flints, some green-coated. 1 found a fish 
tooth in thia bed. 
Chalk, with molluBC-boringB in the top part. Junction even. 

The first two beds may perhaps be drifted : if so, my section will be 
found to agree in the main with that noted here by Mr. Prestwich in 
1853. (Journ. Geol. Soc. vol. x. p. 90.) 
In the wood just S.W. of Oowcroft there is a awallow-hole. 
The eastern and southern boundaries of this outlier are more doubtful. 

27. At Sarratt there is a thin outlier, with a. doubtful boundary, 
I'eaching from the church northwards to the Green. In the wood juat 
north of the parsonaso is a sand-pit, showing lines of black fliut-pebblea 
in light- coloured sand, the first trace of the " pebble-bede" of the 
Woolwich and Heading Series that I mot with in the country under 
notice (working from the west, and excluding the pobljly bottom-bed). 

I was told that in makiug a well at a cottage at the highest part of 
Sarratt Green the following beds, most likely belonging to this fonna- 
tion, were passed through in descending order, and with a total thick- 
ness of about 35 feet (i") : — Gravel, loamy clay, aand, and large flints 
in a greenish sandy matrix. 

28. I have mapped an outlier on the east of Sarratt Church, ihe ria.:^ 
of the ground making it moat likely that a trace of the Reading Beds 
exists there heneaih the gravel, I saw no section of the foi-oier, 

29. For the same reason I have mapped another outlier at Micklefield 
Hall, to the south-east. 



Outliers.— nth District.— Between the Valley of ike Gade and the 

Valleys of the Ver and Colne. 

At Wood Lane End Kiln, more than a mile east of Ilemel Hempstead, 

it would seem that masses of the plastic clny of the Reading Beds are 
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included in the brick-eartli, or tliat tbere arc pipes of the forraer ; for 
tiles and drain-pipes are made there, as well aa bi-icka, and the Band/ 
bi'ick-earth would be of no use for making them. 

30. The Bennetg End Outlier, — On the high ground, about a mile 
and a half 8.E. of Hemel Hempstead, there is a faulted Tertiary outlier, 
against which there abuts, on the north-west, a large mass of brick- 
earth. 

There nre here two brickyards ; the more northerly on 
for the brick-earth chiefly (see p. 67), but at the southern part, near i 
road, the older beds are shown ; and I saw the following section < 
them laat January : — 



1 loam, with a bed of 



about 6 fl 



Reading Beds 



Basement-bed of London Clay, 
pebbles near the top ----.- 

{Slate-coloured plastic clay ; passing down "i 
Slightly aundy clay, green, mottled with [ 
crimson, yellow-stained at bottom -J 
Green clayey sand, mottled red; more 
clayey at bottom of pit - - 

In the year 1861 the pit at the southern brickyard was cut back u 
chalk was suddenly touched, and not below, but abutting against the'* 
Tertiary beds. The outlier had been mapped some time before, I think 
in 1859, by my colleague, the late Mr. Richard Trench, who told me 
that the Tertiary beds here seemed to be disturbed, and were in a sort 
of hollow in the Chalk ; but who saw nothing to show that there was a 
fault. My atteution was drawn to the section by my friend Mr. Evans, 
who was kind enough to go with me to the spot. The beds, which dip 
at an angle of about 15° towards the fault, were as follows i — 



Fig. 7- — Diagram-aection of a Pit near Bennets End. 



A i^' 




The hade of the fault was about 50°. ■ The surface of the chalk was 

k-eryhard aud smooth, and along it there was a layer of clay with "race;" 

a not cut through. That part of fig. 7 which is lightly engraved 

« not actually to be seen. I have drawn it in order that the &ulL, 
of the occurrence of which there can bo no doubt, may be more clearly 
understood. I was told that the wall, so to apeak, of chalk continued iu 
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ft 8tr»igliit line nearly N. and S., which would therefore he the direction 
of the fault. 

LoBt January I again visited Beunet'H End, in compnny with Mr. 1 
EvanE, and found the section figured above abandoned, aud the fauH 1 
hidden. However a new pit had been dug a little to the west, showiaj[, A 
n smaller fault, with its downthrow in the same direction, throwing the I 
London -Clay against the basement-bed, and giving the followii^ I 
section : — 

TBrown clay, with a flint-pebble here and there. 

Basement-bed, li((ht brown loam, 13 feet or more thick, with a. I 

London Clav J """'^ "race;" the pebbles a little above the middle, anS J 

" 1 with B thin bed of ve>y friable shells in sand, about 2 fe^ 1 

below them. At one part a line of blocks of calcaremi* I 

l_ sandstone from a foot to 2 feet from the bottom. ] 

Reading Beds. Bluiah-grey and yellow-stained plastic clay, about 8 feet fibowil. 1 

The boundary of the area of tlie Heading Beds mapped on the euateri 
pide of the fault (the dowTithrow of which is on the west) is veiy 
doubtful, owing to the qnantity of brick-earth over that pai't : indeed it 
is not unlikely that there may be nothing but the latter above the 
Chalk ; the outlier, in that case, being altogether cut off on the east by 
the fault. 

Mr. Evans tells me that by the roadside where the " d " of " The- 

Hyde" is engraved on the map (N.E. of King's Langley), light- j 

coloured sand has been found. This is moat likely a pi]ie of the T 



31. There is a smalloutlieratBedmont, about a mile north of Abbott 
Langley. There seems to be clay beneath the thick gravel at the 
northern end of the village, where there is a pond, and at the other end, 
along the road ia Abbot's Langley, there is a little plastic clay. 

S2. There is a like unsatisfactory patch of the Reading Beds at 
Abbot's Langley. Something very much like plastic clay is shown on 
the road about a quarter of a mile S.E, of the church ; and there is a 
slight hut marked rise of the ground round the greater part of the 
outlier. Mr. Evans pointed out to me a very small ill-marked awallow- 
hole on the southern side of the road, about a third of a mile S.S.W. of 
the church. The wells in the tillage are shallow, which is con- 
firmatory of there being some small thickness of the Reading Beds- 
below the gravel. 

Outliers.— 6th DUlrict.—East of the Valley of the Ver and Colne. 

33. At St. Albans there is a thin patch of the Reading Beds with ft ' 
doubtful boundary, which most likely ends on the pouth, a little below 
the cross roads at St. Peter's. In a field beyond the houses N.W, of ] 
that church I saw some sand below gravel in a sraail old pit ; and just 
south of the spot where the " E " of " Bemard's Ileath " is engraved 
on the map, there is an old chalk-pit, showing at the top flint-pebbles 
in brown clay, which may perhaps be the bottom-bed, discoloured and 
altered by exposure. 

This outlier runs into the sheet to the north (46, S.E.), and the only 
clear section was in that part of it, in the brickj ai-d at the northern end 
of Bernard's Heath, where, besides the brick-earth, the following beds 
were shown (June I860) ;— 

r White and buff sands, with a very few gmall flint-pebbles, over ' 
Reading Beds \ 8 feet. 

L Bottom bed; about 2 feet. 
Chalk. 
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I roulil not get nt tiio bottom-bed ; and its thickucss waa not clearly 

34. (Ill the liill top, S.W. and S. of Hill Fnm, and a little more than 
r<iiir iiiik-K Houtli of St. Albans, there is a email patch of the Beagling 
Iti'ilH, liuivly KCpnrnted from (if, indeed, it does not join oa to) the spur 
i.f III" niiiin mn»8 nt Ncwland. The Heading Beds iire for the most 
jiiirl. liidden by iiclilily bnck-carth, the only section of the former being 
In tlm niiKl-vutting about a third of a mile south of Hill Farm, along 
wliicli, goinK JVdtn the N,E., Chnik, covered only by drifted loam, &c, 
U Nlitiwn u litlli! way below the top of the hill ; whilst higher up light- 
eolntii'i"! -Mtii) widi I (ly era of clay com ea on, nod still higher there u 
gri'cn I I" ' iM.I iiii>(iled with red, the lower pnrt more eaudy, an! 
IHiFniri' !■ ■ II ■ 111 mill light green-grey sand. At the highest pnrt of 

tlio I <'"!< ' |:<'lilily briuk-earth and a little red-mottled plastic 

(<Uy, nliii'li liiiH'r iiioxt likely passed downward^ into the red-mottled 
ujaycy muihI. l>»wn ihe siuno road on the other (S.W.) side the Reading 
IludH un^ iniii'li hidden by the brick-earth. 

It li pimniblc Ihut raw Camp Kow, between the above ami Aldenham, 
tlii'i't' niny hi) patclios of plastic clay below the gravel that spreads over 
tbe lilgli ground, 

ilti. Ill lliii cutting on the high road, more tlmn halfa mile south of 



C0I11.7 i^"'' 
iKHnillM'i 

CImlk < < 

liiiilii iiiii^.-' 
'M. Mon 
hlfch I'unU, lietwi 



id Jii8t nbovc the lane turning off to Wild Fiirm, there 
ii|ii' of llie clayey grcensand of the bottom-bed. The 
III Hiirftice higher up, but is soon succeeded by the 

it..u,ii»s uod,; 

rliree miles to the east, on the Roulhern side of the 
Soutb Mima and Kidgo Hill, there ia a sand-hillock, 



nimoal aurrouiidcd by, and nearly joi 



:i to, tbe main mass. 



Outliers.^lth District.— South of the Thamen. 

Oil the high flut-l«ppoit chalk-country between Hen ley -on -Thames 
(Judt III the Hheot to the west, No. 13) and Wargi'ave on the west, and 
Miildenheud and Cookham on the cast, there are some well-marked 
Tertiary outliers, one of wLich is the finest that I know of on this the 
nm'tlicni wide of the London Bnsin. 

37. The JVargrave Outlier. — Although this is so large and impor- 
tant, yet there is no place of any size on it, and I have therefore named 
it after the neigliljouring village of Wnrgravc. It consists of a wide- 
fprending mass of the Reading Beds with two thick outliers of London 
Clay, the latter forming hills that are moat striking objects many miles 
off, the more so aa they are thickly wooded up to the top. 

The most westerly point is nearly a quarter of a mile west of Cham- 
leriniu's Farm, on the hill east of Wnrgrave Marsh, From this place 
the boundary-line follows the contour of the ground, keeping pretty 
much lo the same level, by Cockpoll Green and Warren Row to near 
Hall Place. Then trending southwai-ds to Litllewick Green, and 
thencp aouth-weatwnrds by Knowl Hill and Bear Hill lo Castle Farm, 
more than half a milo N.E. of Ruscorab, it gradually reaches a rather 
lower level, and then rises again N.N.W. to our starting-point. The 
general dip would therefore seem to be S.S.E. at a very small angle. 

The bIloUow cutting in the lane down the hill from Chumbci'lain's 
Farm to Crazey Hill shows a junction of the bottom-bed (about five 
feet thick, clayey throughout, with a few green grains towards the 
base) with the Chalk. 

Another jimction is shown at the brickyard higher np the little 
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VfJley, and just south of Crazey Hill, the following heing the order of 
the beds ; the section did not allow of my measiiriDg their thickneas ^— 

r Light-coloured sands. 
Reading Beds-( Plastic clay. 

I Bottom-hed, for the most part roughlr laminated clay. 
Chalk. 

There is a swallow-hole in the valley here, and higher up aoathwards 
there was, in August 1858, a small pit, showing rather mora than tea 
feet of light-coloured sand. 

Just S.W, of CockpoU Green, at which place the Chalk crops out to 
the surface, there is a swallow-hole ; and the bottom-bed ^is shown ia 
the road to Dean Place (a little below the cross roads), and in a 
Ewallow-hole at Pudder's Farm. 

At Warren How there are sw^low-holes within the boundary-line at 
its re-entering angles, and I have seen water flowing quickly and in 
fair quantity into some of them. South of this place there is sand ; 
and near tlie road, a little westward of where the lane from Hurley 
Bottom joins i^ I saw the following section, in March 1859 : — 

r Mottled plastic clay. 
n-Bilinff R-dsJ rBluiah-gray clay, roufrhly laminated hy thin 

Headrnft iitdi< Bottom-bed J sandy layers^ about 4 feet. 

L I Sand with green-coated flints, about a foot. 

Chalk. 

Up the hill further east, by the road turning off to Knowl Hill, and 
just below where the London Clay cornea on, there is sand, as also in 
tlie fields S.W. of the farm on the south of Prospect Hill. 

At the road-turning westward of Hall Place there ia a swallow-hole, 
and another in the wood at the spot where the "y" of " Ashley Hill " 
Is marked on the map. 

Along the lane al)ove Chalk-pit Farm there is clay, whilst by the 
high road at and west of Littlewick Green, and in a chalk-pit farther 
towards Knowl Hill, there is sand. At the brickyard on the north clay 
again occurs ; but I could see no clear section ; and iu a pit about « 
a quarter of a mile S.W. of the church at Knowl Hill, light-coloured 
Hand was cut into to a depth of more than 15 feet. 

The thin spur that reaches southwards from this part has a doubtful 
boundary ; but the northern side of the rail way- cut ting at Waycock - 
Field shows some of the green bottom-hed above the Chalk. 

The pit in the brickyard north of Bear Hill gave the following 
section in April 1859 : — 

{Brownish clay. 
Basement-bed. — Brown and gfey loim, with layers of clay; 
no fossils or pebbles; about C feel. 
11 J' Ti J r Liaht-CQloured sand: many feet shown, but not bottomed. 
Heading Beds | p^^;^ ^j^y . gi,„^„ „^ „ !„;,„ i,,.^,_ 

In the field about a third of a mile nearly S.W. of Piggott's Farm, 
the green sand of Ihe bottom-bed is turned up by the plough, whilst at 
a higher level there is clay. 

West of Castle Farm, this large outlier js not far separated fi'om the 
main mass K.E. of Suscomb. I was told that in sinking a well at 
Castle End Farm chalk was touched at a depth of 14 foot, and that 
oyater-shella were found above that rock. Just west of the farm, and 
also at the cross roads on the north, there is sand. | 

At Hare Hatch there is a swallow-hole, another at the re-entering 
angle of the boundary-lme between that place and Bear Hill, and 
another about a quarter of a mile to the north-west of tho second, j 



44 



GEOLOGY OF MIDDLESEX, ETC. 



There is again one juel south of Chamberlain's Farm, and another, if I 
TCineinlier rightly, about tliree quarters of a mile S.S.E. 

From the section at the Bear Hill brickyard, and from what Is 
Hhown in the fields uear the junction of (he outcrop of the Reading 
Beds, it aeeras that the Loadoii Clay is here underlain by sand, 'wliilat 
in the country to the west on the contrary a bed of plaetic clay forma the 
topmost part of the Beading Beds. (See Memoir on Sheet 13, p. 23.) 

There are some small j)atches of the Reading Beds within a short 
distance of the Wargrave outlier, which will now be described. 

38. In the railway- cutting a little west of the path oves the line 
to Shottesbrooke there ia & araall pipe of the bottom-bed on the northern 
eide. 

39. About the same diataace east of the path another pipe ia out 
tiirough l)y the line, part being left on either side. 

40. About half a mile further eastward a small outlier ia cut into 
two nearly equal parts by the railway, the cutting of which showa 
the green bottom-bed, overlain by light-coloured annd, and overlying 
the Chalk. 

41. At Stubblngs, east of Ashley Hill, there is a small outlier of 

42. On the top of the high chalk cli£f of the Thames Valley south- 
east of Bisham there is a capjting of tJio Reading Beds, theboundaiy of 
which is marked by the rise of the ground. At its southern end, in 
Bisham Park Wood, in the pits for the supply of the ncighbonring 
brickyard, there is much plastic clay, and higher up sand. Further to 
the north-east gravel caps the hill and hides the Reading Beds ; hut in 
a sawpit just west of the cottage ou the road at the northern end of 
the outher I saw some green and crimson sandy clay. 

43. Spreading from the southern end of Cookham Dean for about 
three quarters of a mile towards Park Comer, and forming a well- 
marked hill, there is a thicker outlier, ihe London Clay indeed occurring 
at its highest pai't (see £g. 13, p. 83). Plastic clay is shown at the 

. eastern edge of the common, and the Chalk crops out within a very 
short distance. 

At the southern end of the oullier there is sand, and at a higher 
level plastic clay ; and along the eastern boundary there are swallow- 
holes. 

44. A little southwards of the two foregoing outliers is another with 
a more doubtful boundary, the Reading Beds being hidden by brick- 
earth on the Is'.W., N,, and N.E, of Park Comer. In a pit between 
the Golden Ball and Pinkneys there ia a good section of the fohowing 
beds :— 

'Dluish-gtey green and crimson clay, with a~ 

little crimson sandy ironstone at the base 
Brown-grey green and crimson sand, mostly >• About 8 feet, 
coarse, with here and there flint-pebbles and 
flubangular flints . . . ., 

i Bluish-grey laminated clay;^ 
about U fet - 
Clayey sand ivith green grains ; 
many llint-pebblea and sub- >21 feet, 
angular flints, laree and Email, 
mostly green-coated ; about s 
foot - - - -^ 

Chalk, llie up]jermo4t part bored by Lithodomi, Junction, even. Beds, flat. 

Higher np on the common, to the north, there is mottled plastic clay, 
and still higher brown sand. There is a brickyard here. 



Reading Beds- 
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45. — On the road about half a mile west of Pinkneys tliere is a. 
hillock of sand. 

46. — A thin patch of the Reading Beds is wholly covered by the 
gravel outlier just west of Maidenhead, and therefore is not coloured on 
the map. Its boundary is but a few chains north of the high road, 
from the branch railway to Vines Hill, at which place it is about the 
same as that of the gravel on the. south of the road ; and thence east- 
wards to the railway it is a little within the gravel boundary. 

In the high road at Tines Hill the plastic clay causes a flow of water 
from the overlying gravel. In a gravel-pit in a field on the south 
of the road, and no -great way west of the railway-station, plastic clay 
is found at the bottom, and on the western side of the cutting at the 
station the green bottom-bed is shown between the gravel and the 
Chalk. 

47. — On the southern side of the Great Western Railway, at Iho 
25th mile-post, there is a small outlier not reaching as far as Shoppen- 
h angers. 



CHAPTEK VI.— LOWER EOCENE SERIES (conlinued). 

LONDON CLAY. 

Struclure. 

Whilst the Woolwich and Reading Beds vary very greatly in their 
lithological structm'e, "the main body of the London Clay presentB 
" throughout its whole range a uniformity of mineral structure so well 
" marked and distinct, that either by this character alone, or else by 
'■ its organic reinainB, when present, it can almost always be readily 

" recc^nized In the Tertiary district westward of London the 

*■ London Clay consists of tenacious brown and bluish-grey clays with 
" layers of septaria," (large irregular- shaped nodular raasses of clayey 

limestone, with divisions, or septa, of caleepar or arragonite) " Im- 

" mediately at its base the Ijondon Clay commonly contains a greater or 
" lesser admixture of green and yellow sands, generally mixed with 
" rounded flint pebbles, and not unfrequently cemented by carbonate 
" of lime into semi -concretionary tabular masses. These mixed beds 
" however never exceed a few feet in thickness, and pass upwards 
" rapidly into the. great mass of the London Clay."* To tliis part of the 
formation Mi'. Pi'estwich has given the name of the " basement-bed." 
It often contains many fossils, and a list of those found in it in this 
district is given at p. 54. 

The upper beds, like the basement-bed, are more sandy than the 
larger mass of the formation, " .and near tho top usually mixed with 
" light- coloured sands in sufficient quantity to form a good brick-clay 
" withont any further addition of sand."! Whilst however the base- 
ment-bed is often shown in sections, its presence over the Reading Beds 
being constant, the topmost part of the formation is of comporatively 
rare occurrence, owing to denudation, being seldom found at any great 
distance from the overlying Bagshot Beds. 

The fossils of the London Clay, which are very plentiful in some 
districts, as may be seen by the list given at p. 56, whilst in others they 
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are rare, must have lived in a fairly warm climate. Mr. Prestwich says 
that " taken altogether, it (the fauna of the London Clay) rather indi- 
" cates a moderate than a tropical climate, and yet the flora is, as far 
" as we can judge, certainly tropical in its affinities."* My friend 
Prof. T. R. Jones tells me that " the indication of sea-depth for the 
" London Clay atforded by the Foraminifera (see p. 59) is that the 
*' water was about 100 fathoms deep.*' 

Speaking of this formation Mr. Prestwich says that the " lithological 
*' character denotes a tranquil and unifoim deposit during some length 
" of time ; and as the evidence of fossils proves that the condition of 
*^ animal life was similar at the end to that which existed at the com- 
*' mencement of this period, it follows that there must have been 
** throughout its duration a quiet and gradual subsidence of the bed of 
** the sea."t *' The increasing depth caused by the subsidence appears 
" to have bedn constantly neutralized by an accumulation of sediment, 
*' equal, or nearly so, to the amount of depression. By the joint and 
" counteracting effects of these two causes a nearly uniform and mode- 
" rate depth was maintained throughout the seas then covering these 
" districts, enabling the Panopcea^ Pholadomya, Pinna, and other 
" shallow-water genera, to exist all through this geological period, to 
" the exclusion of the more varied fauna which greater changes of 
" depth would have produced. But we have indications, as we proceed 
*' further eastward in the London district to Highgate and Sheppey, of 
" a departure during part of this period from these uniform zoological 
" conditions ; for we here find various species of Cephalopoda, Echi' 
** nodermata, some Brachiopoda, and of a generally deeper sea Testacea. 
" . . . . From the operation of more numerous zones of depth, adapted 
" to the existence of more numerous classes of Testacea, results pro- 
" bably the more diversified and abundant fauna of Hampstead, High- 
" gate and Sheppey."J 

Although the fossils are alike throughout this formation, yet the 
same species are not found equally from top to bottom, and by a very 
careful comparison of the fossils from different places Mr. Prestwich 
has been able to make out the existence of four " zones *' in this thick 
mass of clay. He says, " The organic remains of the London Clay are 
** distributed in groups marking particular zones. . . . Confining our- 
" selves to the London district, it would appear that, although a great 
" proportion of the fossils range at intervals vertically throughout the 
" London Clay, yet their development is very different in different 
" zones, being abundant in some and scarce in others, whilst each zone 
** is further marked by a few characteristic species, thus forming dis- 

" tinct, although nearly related groups It must not, however, 

" be supposed that the fossils are dispersed either vertically or hori- 
" zontally with any uniformity as to numbers. . . . These zones are 
** necessarily artificial, as no actual division exists, and the organic 
" remains and mineral characters are continuous ; but they serve to 
" mark the distinct conditions of the fauna and flora at particular 
" periods, and show the prevalence generally of like forms on the same 
" levels ; they are not, however, to be taken by any means as con- 
« stant, but merely as local centres for convenient reference and 
" grouping."§ 



♦ Jonm. GeoL Soc. vol. x. p. 448, 

JJonm. Geol Soc. vol. ii. p. 237. 
Joum. Geol, Soc. vol. iii. pp. 374, 375. 
$ Joum. Geol. Soc vol. x pp. 408, 409. 




The thickness of tbe London Clay from top to bottom iu tliia district 
varies from about 380 to 440 feet ; but as remuvked above it is rarely 
that one finds the uppermost beds. The greatest thickness is towards 
the east, and westwai-d of this district t!ie London Clay is much 
thinner,* 

Bange. 

This formation, like the Chalk, forma a large part of the district (and 
for the same reason, its comparative thickness), spreading from the lins 
of outcrop of the Woolwich and Heading Beds to the southern and 
eastern borders of the map ; with the exception of the small areas where 
it is covered by patches of the Bagshot Sand, of the larger tract taken 
up by the wide-spread deposits of brick-earth and gravel along the 
valley of the Thames, of the small inlying areas of the Woolwich and 
Reading Beds and the Chalk at Windsor, Euislip, Pinner, and 
Northaw, and of the bay or re-entering mass of the former formation at 
Dulwich. 



M,viN Mass. 



At the S.W. corner of the district the junction of the London Clay 
and. the Reading Beds is liidden hy gravel. On the west of the Loddon 
it seems to run parallel with that of the latter formation and the Chalk, 
and at a distance of nearly half a mile i'rom it. On the other gide of 
the river the London Clay forms the slightly rising ground of Hnrst. 

Hearly three-quarters of o mile S.W. of Haines Hill a section of the 
hnsement-betl wae shown in September 1858, in the ditch, then freshly 
cut, on the west side of the road leading to Hurst Green. Near the 
cross roads there was clayey sand with Ditrupa, Ostrea, PccCunculus, 
and other shells, and flint-pebbles ; further towards the Green there 
was brown clay with " race " (irregular- shaped calcareous concretions) ; 
beyond this light bluisb-grey and brown mottled loam ; then brownish 
sand with flint-pebbles ; and fai-ther atili the same without pebbles. I 
could not make out the superposition of the different members of the 
basement-bed here, hut it is clear that together thoy take np a great 
space at the surface. 

I was told that in making a well at Haines Hill this bed, with shells 
oi Ditrupa, was found at a depth of about 35 feet ; and on the road 
three-qnarters of a mile to the N.E., there are many black flint-pebbles 
in the ditch, most likely from the basement-bed. Hence eastwards 
towards Windsor the boundary-line of the London Clay follows that of 
the Heading Beds at a distance rarely greater than a mile or less than 
half a mile. 

" In the out made to di-ain Euscomb Lake the following section is 
shown near the bridge on the road from Paley Street to Cox's Bridge : 



Clayey drift --..-.-. 

London Clay -------- 

TLoam with layers of clay and shells, here and there 
pebbles ..-..- 

Basenient-bed< Pebbles and oyster-sheila . . - - 
I Sand, in places hardened into stone - - - 
[_Bed of i)i7r«ija 

" A little to the west several pebble-beds may be seen in the section. 
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" By the briclge at Paley Street the mottled plastic clay of the Read- 
ing Beds is capped ia places by the bed of Dilrupa, here cemented 
into Stone, and over which a rcildiah and then a yellowish clay come 
on, but no pebble-bed. The basement-bed, with Ditrupa, is again 
shown at the brickyard at Stud Greeu (see p. 13). 

"Close to Bone (? Bourne) Bridge, more than two miles south of 
Maidenhead, there is a section of a hard slab-like sandstone."* 

In 1821 tha late Mr. H. Warburton, F.E.S., noticed a. set of fossils 
£rom th^ sandstone in the basement-bed, and made the following 
remarks on the section that yielded them : — "The place from which 
" those stony concretions were taJten is the watercourse lately made 
" for the purpose of draining the newly-inclosed lands of Windsor 
" Forest, on the road that leads fi'om Holyport to Binfield. The sand 
" with its concretions there rests upon variegated plastic clay, "I A 
list of these fossils is given at p. 54, as also of some from " Bray Cut," ' 
perhaps a part of the same section. 

" In some ferruginous sand thrown out of a pond near the cottoge 
a quarter of a mile west of Mount Scipput, I saw a quantity of 
Ditrupa and a few oyster-shells, showing the presence here of the 
basement -bed."" 

From Fifleld to Windsor the boundary-line is not clearly marked ; 
oast of Oakley Green jndeed it is hidden by the gravel of the Thames. 
The brickyard a little east of the Cavalry Barracks at Windsor is In 
London Clay, but the junction with the Beading Beds between this 
and the Castle ia not shown (see also p. 13). A few well-Bcctions in 
this neighbourhood ai'e given at p. 102, but for the moat part they are 
only of value as showing the depth to the Chalk, the details of the 
Tertiary beds not being trustworthy. 

On the south of its boundary-line west of Windsor the London Clay 
forma gently-rising hills, above which, in Windsor Great Park and in 
the distiict to the south (Sheet 8), the Bagshot Sand comes on (see 
p. 60). "In the brickyard at the edge of the map (or just in Sheet 8 ?) 
" south of Warfield, the upper bed of the London Clay {with septaiia, 
" full of fossils) may he seen, and above it tho passage- bed from this 
" formation to the overlying Bagshot Sand."* 

There is a tile-kilu at Egham, to which the following remarks of the 
late Mr. Warburton most likely refer : "lu the clay-pits to the eouth 
" of the Great Western road, near the foot of tho hill, the clay ia seen 
" characterized by its blue colour, by many of the most common of its 
" fossil shells, and by its eeptaria."J; 

From Windsor northwards beyond Stoke Poges all is hidden by the 
gravel, which creeps up from tho river hj a succession of slopes and 
terraces to a much higher level ; further than this too the higher 
gravel of Stoke Common, &c., makes the lino very doubtful as far as 
Hedge rley. 

At the last place, there was oapo a fiae aectiou, from the London 
Clay to the Chalk (see p. 15). Mr. Prestwich remai-ked "the 
" abundance and fine state of preservation" of tho fossils of the 
baaement-bad here (see list at p. 54), and that " the concretionary 
" calcareous masses- (containing the fossils) have a brown and 
' weathered appearance, and have been here and there bored into by 



• From Mr. Polwhele's Note-book. 

+ Traaa. (Jeol. Soo. 2iid ser, vol. i. p. !ii. 

X Trans, GeoL Soc. Bud Ser. vol, i. p. 49. 
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^* some moUusk. These blocks are literally full of ehells, amongst 
** which the Cardium n. sp. (? C Laytoniy Mor.), Cytherea obliqua^ 
** Natica glaucinoides (= iV. labellata, Lam.), Nucula, Rostellaria 
'* (= Aporhais) Sowerbyi^ and the Ditrupa plana, are most abun* 
^* dant. The shells are well preserved, some with their nacre, btit 
** their substance is rather soft and friable."* 

From Hedgerley eastwards the London Clay is cut through by the 
valley to beyond Fulmer. Then, still covered with gravel, it spreads 
out northwards to Oerards Cross, when it is again cut back, by the 
valley of the Misboum, to Red Hill, whence the boundary-line slopes 
down to a lower level southwards for about a mile, and sinks below 
the gravel of the Colne. It would have taken but a little more denu- 
dation along the Fulmer Valley to have detached the mass on the 
north, as an outlier. At the kiln at Oak End the basement-bed has 
been found (see p. 16) ; but the sections were so indistinct when I 
•was there that I could not see it. 

On the eastern side of the Colne the London Clay plays a more im- 
portant part in the " shape of the ground," as it forms the greater part 
of the well-marked Tertiary escarpment that reaches to the N.E. 
comer of the district (see p. 96). Its boundary-line rises from 
below the alluvium at a spot about a mile and a half north of Uxbridgc, 
and follows that of the underlying Reading Beds, excepting when the 
latter formation runs out in spurs over the Chalk. 

" At the western corner of the wood just S.E. of Harefield Grove, 
** the basement-bed was shown in a saw-pit,"! and it also occurs at 
Woodcock Hill Kiln (see p. 16). In the high road at Park Farm, 
90uth^f Rickmans worth, there is some clay much like London Clay ; 
and in draining the fields near Aston's Lodge, in the lower ground just 
east of Batchworth Heath, both the clay and the basement-bed (brown 
loam) were often met with (see p. 17). 

About half a mile south of Batchworth Heath, and near the outcrop 
of the Ruislip Wood Inlier of the Reading Beds (see p. 28), the 
basin dug for an. ornamental pond in a small new park showed, in 
March 1862, a section of London Clay, nowhere much over eight feet 
thick, above the basement-bed. The latter consisted of the usual 
brown loam with shells and a few flint-pebbles ; the former (a list of 
which is given at p. 54) mostly in layei:s, one of which was a very 
hard stone, and was marked by an abundance of the Cyprina ; another, 
lower down, was a more septarian-like stone, full of casts of Panopcea ; 
and lower still was another rather hard bed. The most remarkable 
fossil perhaps was the Cytherea Bellovacina, a shell that has been 
but rarely found I believe in this bed,J but of which I got some very 
good specimens here. 

The basement-bed is also shown at other parts of the northern end 
of the Ruislip Wood Inlier (see p. 28), and at the Pinner Inlier it 
has been found in sinking shafts to the Chalk (see p. 29). 

The London Clay and its basement-bed were both cut through in the 
railway-cutting at Bushey (see p. 17). The section is now hidden, 
but a list of the fossils that were found in the basement-bed is given 
.at p. 54, In the next cutting to the south these beds are again 
shown, not clearly however, and here also " there are fossils and some 



* Journ. Geol. Soc. vol. vi. p. 268. 

f From Mr. Trench's Note-book. . . . , 

, % Though plenti^l in the sand next below the London Clay in parts of East Kent, 
^luch has been classed by Mr. Prestwich with the " basement bed." See p. 24, 
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" clayey sanclBtoiie with litlioilgnm 3 -borings, like tbat at Wntibrf 
" Healh Kiln."* 

The bosement-bed may be toucbed at tbe brickyard at Chalk Hill j 
and there are good eectiona of it at Busliey Kiln, where the jaactioB 
with the Heading Beds is even, and at Watford Heath Eila (aee 
p. 19). Ill the section at the last place the topinoet bed that has been 
classed with the basement-bed may perhaps more strictly be a possago 
from that bed to the London Clay proper. 

In draining the fields a little south of Bushey the London Ciay was 
found close to and on the soutlicrn side of the brook due south of the 
church ; whilst a very little lower down the valiey, or to the west, the 
brown loam of the baaeraent-bed was shown (1862), 

We must now travel some way on our north- easterly journey along 
the Tertiary eaearpment before coming to any good section of this for- 
mation. There are however some small signs of the basement-bed here 
and there : thus by the i-oad-side S.E. of Patchets Green, south of 
Aldenham, jnst before reaching the lane to Burnt Farm, there is some 
of the usual brown loom, and the tike was found in making drains just 
south of New Organ Ilall, oast of Aldenham (see p. 20). 

The London Clay is shown ou the high road at Ridge Hill, between 
London Cohiey and South Mims. At Rabley brickyard, oa the south, 
the brown loainy basement-bed ooeurB at the kiln, close by the road ; and 
at Piak Farm brickyard, near by to the west, " there is brown London 
" Clay, about eight feet thick, over some two feet of the brown sandy 
" clay of the basement-bed. It is said to be 30 feet more down to the- 
" Chalk." 

" There are signs of the basement-bed about a third of o miiejiearly 
" south-west of Mims Hall, on the southern side of the road ; and in the 
*' cutting of the Great Nortliern Railway west of Friday Grove."* 
Nearly the whole of this cutting is in the London Clay itself, 

Hence northwards to Hatfield Park there are no sections, and the 
hills of London Clay ore much covered with gravel ; but east of the 
park the pits at the kiln show the junction with the Reading Beds 
(see p. 22). The basement-bed is here made up of many members, 
the olive-green sands being the moat remarkable. The fossils were so . 
frail that I could not get a single one in anything like a perfect state. 
Mr. Prestwich says " the only fossils 1 could here determine were an 
" Astarte (Ci/tkerea ?), Ostrea, and teeth of Lamn(e."'\ I can add 
to these & Ci/prina. 

At the northern end of the Northaw iulier of the Reading Beds 
there is some clayey sand in the rood rather more than ten chains 
N.E. of the brook, and in a field just by, on the eastern side, there is 
loam with green grains and flint-pebbles. These most likely belong to 
the basement-bed. 

The cutting for the " Archway Road " at Highgate has yielded very 
many beautiful fossils from the upper part of the London Clay.J " The 
" first attempt at Highgate was to drive a tunnel through the hill ; 
" but after a tunnel of small dimensions had been driven, this plan 
" was abandoned in consequence of finding the substratum sandy and 

• From Mr. Trench's Note-book. 

J.Toum. Geol. Soc. to!, vi, p. 270. 
I ihink that Mr. Prestwich ia mialaken in saying that the " teds of eandj clay," 
in vrbich BO many fossils were fbund "near the level of the road at the Archway, 

" areabout 110 to 130fcet below theoutlierofBagshot Snndg 

" capping th? hilL" (Joum, Geol. Soc. vol. x. p. 408). The Bagfihot Sand really 
conaes on at the top of the catting (si;e p. 62.), 
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" loose, and incapable of supporting an arch of tlie dimensions re- 
" quii'cd, and resisting the superincumbent and lateral pressure."* A 
like bed of greenish claj-ey fossil-bearing sand, much like parts of the 
Bracklesham Beds in the Isle of Wight, has lately Iwen found in the 
tunnel for the railway, but a little to the north of the Archivay, 

The occurrence of the fossil reain Copaline, or Highgate Resin, ia 
the London Clay here is noteworthy. It "ia found in irregular pieces 
" of a pale yeUowisb and dirty brown colour, resembling the resin 
*' copal in colour, lustre, transparency, hardnesg, and difficult solubility 
" in alcohol."! 

Soutbwai-ds from the escarpment (from Eickmansworih to Hatfield) 
to the district of tlie gravel and brick-earth of the Thames, Valley, 
that ia, to a line from Uxhridge to London, there are many other 
sections of (ho London Clay in railway-cuttings and brick and tiie- 
yards, nono of which however call for remarks. On the higher grounds 
this formation ia mostly capped by gravel. Moreover the gravel of 
the Thames Valley is sometimes cut through and found to be under- 
lain by this clay, which extends beyond the southern margin of our 
district. 

There are also well-sections through this formation (see pp. 100 to 
105). They show ihe presence of the hascment-bed, with a thickness 
of from a foot to five feet, and composed of various proportions of sand, 
clay, and rock, with pebbles and shells. In the well at the Lower 
Heath, Hampatead, fossils were found in this bed (285 feet below the 
surface), for a list of which see p. 54. In bis description of this 
section Mr, Wctherell says that the lower part of the London Clay 
" abounded with vegetable remains in a compressed and decomposino- 
" state . . . Between the London and plastic clays a hard rock five 
*' feet thick, was bored through. It abounded with green siliceous 

" pH-ticles, and contained numerous shells, disposed in layers Li 

" some parts of the rock were layers of calcareous spar, the surface of 
" which was beautifully studded with crystals of pyrites. The bed 
" contained a great many rounded flint-pehbles, some of which were in 
" a decomposing slate ; and a few of the same pebbles were imbedded 
" in the lower part of the London Clay."} 

On the south of the Thames the London Clay, rising from below the 
valley-gravel, forms, with a capping of gravel at the highest parts, and 
at one place perhajia a little liagshot Sand (see p. 60), the hills of 
Bichmond Park, Putney Heath, and Wimbledon Common ; and on the 
other aide of the Wandle it rises well above the bay of the Woolwich 
Beds at Dulwich and forms Champion, Heme, Tulse, Brixton, and 
Streatham Hills on the north and west, Dulwich Hill on the'eaat 
and the high ground of Norwood on the south. 

The honudnry-line north of Dulwich is somewhat doubtful, as before 
noticed (p. 23), and this foi-mation may perhaps stretch across from 
Heme Hill to Dulwich Hill. 

At the south-western foot of the fonner, iu the brook that runs 
thence along the eastern side of Brixton, there is stiff dark browu clay 
like London Clay — I could not get at it — ^which is capped by gravel 
a little further towards Brixton. 

At the brickyard near Brockwell Hall the junction of the London 
Clay and the Woolwich Beds is shown (see p. 23). The section is 

* Conybeore and Phillips' " Outlines of the Geology of Englond and Wales " fLon 
don, 1822), p. M. ^ 

\ Brifltow'a " Glossary of Mineralogy," p. B3. 
t Trans, Geol. Soc, 2d aer. vol. y. pp. 131-3. 
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for die abeenee of the bssement-bed, eo coBsunt in aU oar 



A little Hntk of this loSckjard is asotber in London CImj akme. 

Tke borii^ along tlie course of the Efira Braacfa Sewer, neir 
Dniirich CcA^e and in the Fire Fields (see p. 24), passed ihroogfa tbe 
London Omj to ihe Woolwich Bed^ and thereby eerred »a s gaide ta 
drawiae the line between the two formations. 



OCTLIEBS. 

These are all on outliers of the Reading Beds, none od the main 
HUH of that formation, nnlesa the mase of London Clay between the 
Tall^ of ihe Chees and the FoliDer Yallej should prove to be an 
ODtlier (see p. 49). 

On the Lane End Outlier (No. 2, p. 31) there are eix paUJies of 
London Clay. 

I, The moet marked of them forms the hill on the west of the 
Tillage and ii ihe central part of the whole outlier. On the common 
by the high road there ia a pit showing the basement-bed oyer the 
Beading Beda (»ee p. 32). Many seplaria lie about, some (with casts 
of foasUs) from the boEement-bed ; and there are also, from that bed, 
some small thin pieces of sandstone, and some of concretionary cal- 
careoas sandstone, on which last there are often adherent shells of 
Dilrupa." Ia the London Clay itself, which is shown close by, there 
are foBsiU ; but they are much brokea up. Again, in some small pits 
on the commot^ S.W, of Lano End, the basement-bed may be seen 
overlying the Reading Beds, and the clay is shown higher up. 

3. The preseuco of London Clay on Park Hill, the other high point 
of the Lane End Outlier, is inferred from the height of the ground ; 
- there beuig no section. 

3, In a pit at the kiln near Mozzels I saw, in May l^d9, a very 
irregular junction of the basement-bed with the Reading Beds (see 
p. 32). The former muet merely fill a hollow in the latter, as sand 
seems to huve been found on all sides, 

4r At the northern end of Moor Common there are ^ome sections 
of the London Clay, with a few nodular masses of soft sandstoue (with 
indistinct Ibssile) and ironstone. The basement-bed seems to come in 
at the lower part ; but the whole, which is close to one of the faults 
that I have Ijcen obliged to map (see p. 33), has a disturbed irregular 
look. At the top there is a bed of clay, most likely reconstructed 
London Clay, with a layer of small flint-pebbles at its base, and resting 
directly on the true London Clay, 

5. In the wood just N.W. of the above there ia most likely a little 
of this formation, as the ground there is at least as high. 

G, Spreading over the central and southern part of Moor Common 
there ia n larger mass, the sections in which have been described before 
(p, 33.) This may possibly join on to the next outlier ou the north. 

A list of the fossils from the basemeut-bed at Lane End is given 
at p, 54. 

7. The higher part of the Coleshill outlier (No. 14, p. 35) is formed 
of London Clay, the boundary-lino of which follows that of the Reading 
Bods from Coleshill Green north-eaatwai*ds. Just above where the 



1 the Jermyn Street MuBeum. See " Ctttalogue of 



lO pebbles fouDd. 
1 light bluish -grey 



" C of that place la engraved I eaw the following section in a well 
that waa being made (July 1859) : — 

Gravel of flint-pebbles, 

A little bluish-grey clay, London Clay?. 

Baaement-bed ; light brown loam, 1-1 feet shown, 

I did not see the end of the work. There 
Loudon Clay oa the common near by. 

At the bend of the road about two-thirds of a mile to the north I 
are many flint-pebbles, most likely from the basement-bed. 

The section in Brentford Wood baa been given before (p. 35). The 
baaement-bed is shown also just north of the kiln. The water that is 
thrown out from this more or less sandy bed, at its junction with the 
clay of the Reading Bed$, is mostly lost in the swallow- holes at tha 
junction of the latter formation with the Chalk. 

8. At the Frog Hall outlier the only section of the Loodoa Clay that 
I saw was at the brickyard (seo p. 36). 

9. The highest part of the Coweroft outlier (No. 26, p. 39) is formed 
of this formation. The upper pit, at the kiln, shows about 15 foet of 
brown roughly-laminated London Clay, with aeptario, above the browa 
loam of the basement-bed, the fossila from which lattei' ore listed at 
p. 54, According to the section given by Mr. Preatwich* the bottom 
three feet of the London Clay consists of " layers of laminated grey and 
" brown clay," and the baaement-bed, which I waa unable to see 
clearly, of a "layer of imperfect seplaria full of fossils, half a foot ; 
" light brown eandy clay, two feet ; flint-pebbles in clay, a foot," in 
descending order. 

10. At the Bennet'8 End outlier (No. 30, p. 40) a small patch of 
London Clay ia brought in by the fault, which, at the southern brick- 
yard, has tiuown this formation against the Chalk, as shown in fig, 7. 
The pebble-bed in the middle of the basement-bed contains many oyster* 
ehells, mostly well preserved and often with both valvea together. The 
foasila that have been found here, by Mr. J, Evans and myself, were 
chiefly from the upper loam, that below the pebbles yielding compara- 
tively few ; but at the newer pit a " shell-bed " has been found below 
the pehblea, and there are lying about some pieces of fossiUbearmg 
sandstone from near the bottom of the baaement-bed. A list of 
the fossils found is given at p, 54. At one aide of tha newer pit the 
brown London Clay fills a hollow scooped out in the loamy baaement- 
bed almost down to the underlying plastic clay. The pebbles are 
not wholly confined to the marked layer in the middle of the baae- 
ment-bed, there being a few amall ones scattered through the loam 
and in the sandy shell-bed. Mr. Evans has found fossils in the 
loam at the southern part of the other brickyard. 

The large Wargrave outlier (Ko. 37, p. 42), as before noticed, is in 
great measure formed of London Clay, which occura as two large and 
two or three small outliers, 

11. The largest of these forma Eowsey HiU, and the boundary of 
this thick mass follows the line between the Reading Beds and the 
Chalk from Bear Hill to the south-east of Warren Row, generally at a 
distance of about a quarter of a mile, but with a moro winding 
course. 

Along the road rather mora than half a mile east of Chamberlain'a 
Farm the baaement-bed ia shown, and in it ia a bed of flaggy sandstone 
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atleast a foot thick ;a little further north, on the eame road, just bejond 
the road turning off to Crazey Hill, I saw the brown loam of this bed 
(and juat below it the sand of the underlying formation); and also less 
than a quarter of a mile S.E. of Scotland. 

Thence eastwards the clayey nature of the soil, in dietinction from 
the sandy soil here formed by the upper part of the Beading Beds, 
marks the boundary. 

The loarar basement-bed occurs again, however, by the lane about 
half a mile N.W. of Knowl Hill Church ; there is a section of 11 at the 
brickyard north of Bear Hill (see p. 43), and I also saw it about a 
quarter of a mile to the south, just above the house. 

12. The other large outlier, forming Ashley Hill, has a less winding 
boiindary, in like manner, however, following that of the Keating 
Beds. There is no section anywhere ; but the basement-bed is shown 
on the road hajf a mile S.S.W. of Hall Place. At the south-western 
boundary there seem to have been some small landslips. 

The highest parts of both Bowsey and Ashley Hills are capped by 
pebble-gravel (see p. 69). 

13, 14, 15. There seems to be a thin capping of the basement-bed on 
the top of Knowl Hill ; bnt I cannot be certain about it ; half a mile to 
the west there is a rather larger outlier, also somewhat doubtful ; and 
between Littlewiek Green and Ashley Hill is a very small one. 

16. Onthehighest part of the Cookham Dean outlier (No.43, p. 44) 
there is a small patch of Loudon Clay (see also fig. 13, p. 83). 



Fossils from the BasemenUbed of the London Clay. 

In the following table the lists from Holyport, Hedgerley, and Bushey 
are given wholly on the authority of Mr. Prestwich, and those from 
Lane End and Cowcroft are bo in part." All these have been revised. 
The Batchworth Heath and Bennet's End lists ore from specimens in 
the collection of the Geological Survey (got by my friend Mr. J. Evans, 
of Naah Mills, and myself). I have aUo added to the Lane End and 
Cowcroft lists, the collection of the late Mr. Sheldon Wilkinson of 
Great Marlow having helped much with the former. The Kampstead 
list is taken from a paper of Mr. WethereJl's (see p. 51), The fossils 
from "Bray Cut" were determined by my colleague Mr. Etheridge 
from a collection given to me by Mr. Wetherell. They most likely 
came from a part of the same long section ae those from Holyport. 

The fossils the names of which are marked by an asterisk have not 
been found in the London Clay itself in this district, aa far as I can 
find out. 
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• Joom. GeoL Soc vol. vi. pp. 367-9. 
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M't^ 



MOLLUSCA. 
Gahtebopoda. 
Aporrliuis SoiEtrhyi, Mant, 
*Calgpiraa trochiforiait. Lam. 
Caaaidarla nadoia, Qraod. - 



Fvna 

Natiea Hantanieiuis, S 



Pfciirotomo 

Pi/nila Smithii, Sby. 

fricoiftita, Desh. 

Jtrntellaria, new up, (? Aporrkai 

Stncerbyi) 
Scalaria - . . ■ 

FiJuta Ccast) 

Lakellisbanciiiata. 
*Cardium Lai/tom, Mor, 

Plumaleadietue, Shy. 

new sp. (? C Xayioni) 

drrinii ntqulbientii, Mor. - 
•Cffprina Jtforrisif, Sby. - 

or CVMeira 

'C^FTisa eunfi^wTiiis, ¥er. - 

Cytherea ofiliqua, Deslu 
• orfiicuftlris, Edw. - 

ovalk var. ? Sby. C? C 

•Gfycinari* ? - - 

•ZrtAorfoBiiH ? - - 

Afodiola e/qruns, Sby. 

•Oslrra Bellnvacisa, Lam. (includ- 

ing O. ahilbia') - 
• pakhra, Sby. 

J sp. 

i'oiioptEo intermedia, Sby. - 

Ptefen > - - 

•Pecfuneu/uj hreviroatrum, Sby. 
• rtumtleadiensis, Sby. ■ 

S(Jm .... 

TeHino - - - - 

BsAOinOFODA. 



ARTICCLATA. 

Akkelida. 
'Ditrvpa plana, Sby. 
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FoiMtUfrom ihe LfOndon Clay in the neighbourhood of London. 

The chief piao«a where fossils hare been found in this formstion are : 
Highgale (the cotling for the Archway Road, and the brickyard near 
hj ; the works of the new railway hare also yielded many tine fossils 
daring the last few months). Primrose Hill (rait way-cot ting imd 
tunnel), Hampstead, Harerstock Hill, Homsey, Fischley, Whetstone 
(railway'CDiting), Poller's Bar (ntilwsy-cntting). Islinglon (canal- 
tannel), Holloway. Copenhagen Fields, Brentford, Wandsworth Com- 
moo (railway-catting), and Richmond ; besides Clapham, Chelsea (the 
excavations for the piers of the suspension -bridge), and Wimbledon 
(well) for Foraminifera. The first place has yielded the greatest num- 
ber rf species, owing, 1 believe, in great measure to the long residence 
there of so earnest a collector as Mr. Wetherell, whose rot^eum contains 
a perfect and moat choice series of the Inrertebraia of the London 
Clay. 

I have drawn np the following list from the lists giren by Mr. Prest- 
wich," corrected by Professor Morris's "Catalogue of British Fossils" 
(2d edit.), and enlarged by the more recent works of Mr. F. £. Edwards 
and Mr. .S.V.Wood, in the publications of the Palieontographical Society. 
To my kind friend Professor T. Rupert Jones I am indebted for the lists 
of Enlomoitraca, and (t<^ether with Mr. W. K. Parker) of Fo 



SUB-KIXGDO\ 


VERTEBRATA, 1 




C.„.Av„, J 


SlfTHKm of a small wader, S 




Class Rbptilia. 


Croeodilim Bona. 


1 7K<«y«, 




Ci^ss PiacKS, 


jElobatU. 


MyliobatU Bixoni. Ag. 




Norirfaaw. 


Calorhjjvchut rec/ui, Ag. 


OloJus obliqaiu, Ag. 


hamna elegant, Ag. 




SUB-KINGDOM MOLLUSCA. | 




Class Cephalopoda. i 


Beltmnontplicaia, Edw. 
Beloplera Lrresquei, D'Orb 

Naulilus cenlralu, Sbj. 


Naalilus regalis, Sbv. 1 


Soicerbii, \VetbweIl. | 




(Altiria) zic-gac, Bronn. J 


imperialis, Sby. 


^ 




Claks Gastbhopoda. 


Aclaon crenalas, Sliy. 
siBiu/afiw, Sby. 




CerUhium Ckarlestcorlhii, Prestwicli 










Chemnil^ia. 


Aporrhaii Sowerbyi, Mant. 




CoBus concinnB*. Sby, 


Bulimus fllipticus. Sby. 




Cyprita Bowerbanlril. Sby. 


Bulla altatuata, Sby, 




ociforaiw, Sby. , 

■— nilhereUii, Edw. 


Cancellana Uevimcvla, Sby 








Dnilalium acutieosia, Desh. 


7- Smithii. Sby, 






striata, Sby, 







* Joutn. Geol. Soc. vol. i. pp. 4 
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J^iiImmi mMata, Sbj. 
f\ums hifmseiatms, Sby. 
— — earimeWi^ Sby. 

complamaius, Sby. 

eomtferus, Sby. 

emims, Sby. 

iniemptms, Sby. 

— — porreetms. Brand. 
-^^ triUMemtms, Sby. 
— tuberosus, Sby. 
Hnmomyx. 
Mtumia, 

Metmktjum^,Shy.{Bmeemmmjmmeeum,) 
MUraparva, Sby., vMr.puwula, 
Mwrex coronatus, Sby. 
— ^— cristatus, Sbv. 

frondonu, Sby. (not Lam.) 

^mififlg. Brand. 

tpinuiotus, D^h. 

^otica i/oM/ojitciisif , Sby. 

■ labeUata, Lain. 

■ sigaretina, Sby. 
Nerita gldfosa, Sby. 
Ocfos/omia. 

Otmla (?) antiqua, Edw. 
PhasianeUa (?). 
PAoncs ear^am^, Sby. 
P2eitro<oma a^ormw, Edw. 
acuminata, Sby. (two var.) 

- cocciphora, Edw. 

comma, Sby. (?)* 

-^— — conica, Edw. 
-^— — constricta, Edw. 

— — — denticula, Basterot (P. 
• plcbeia, Sby.) 

- dissimilis, Edw. 
— — — — fasciolata, Edw. 
— — flexuosa, Miinst? 
fusiformis, Sby. 

' granata, Edw. 

-^^— A«/m7, Edw. 

' inflexa. Lam. (P. temt- 
co/on, Sby. ?)* 
■ IJLonmcJbt, Nyst. 

— ^— kgvigata, Sby.? 
' LeAontf, Roualt. 

• — lissa, Edw. 

■ macrura, Edw. 
■ parilis, Edw. 



Plemroioma PrestwickH^ Edw. 

priscoy Sol. ? ♦ 

pmpoides, Edw. 

rostrata^ Sol.? 

rohmdata^ Edw. 

Seipsii^ De Kon. 

timUHma, Edw. 

variety.) 

tfmir, Edw. 

smlcuiosa, Edw. 

sgmmftrica, Edw. 

tttnioiata^ Edw. 

terebralis. Lam. 

varieties.) 
tereticosta, Edw. 



(and 



(four 



(four 



— teretrium, Edw. 

varieties.") 

— tricincta, Edw. 

— turbida, Sol. (P. colon, 

Sby.)? 

— T'oi^fri, Phil. 

— 71 o/fri^eyiiii, Nyst. 
H>/A<Te&ii, Edw. 



Pyramidella, 

Pyrula angulata, Edw. 

nexiiis. Lam. ? 

5mi/iWt, Sbv. 

— — tricostata, l)esb. 
Ringicula turgida, Sby. 
JRwsoa (?) 
Rostellaria ampla. Brand. 

lucida, Sby. 

Scalaria reticulata, Sby. 

tincfosa, Sby. 

Sigaretus canaliculatus, Sby. 
SArefttffl (?) 

Solarium canaliculatum. Lam, 
— — patulum, Sby. 
Triton fasciatus, Edw. 
Turritella imbricafaria. Lam. 

scalaroides, Sby. 

Typhis muticus, Sby. 
T^/tf/a denudata, Sby.? 

elevata, Sby. 

' no(io«a, Sby. 

— — /?ro/ensa, Sby. 



tricorona, Sby. 



FTeMcreZ/it, Sby 



Anatina (f) 

./Inomta scabrosa. Wood. 

' tenuistriata, Desh» ( := ij[. /» 

ncato, Sby.) 
./Irca impolita, Sby. 
— n»/en5, Sby. 
Astarte rugata, Sby. 
Avicukt arcuata, Sby. 



Fb/pana (?) 

Class Lambllibranchiata. 

Avicula media, Sby. 



aoy. 
, Sby. 



papyracea, Sby. 
Cardita, 

Cardium nitens, Sby. 
— — - Plumsteadtense, Sby. 

— semigranulatum, Sby. ? 
Corbula caraiiformis, pjdw. 
globosa, Sby. 



* These are not given as Lower Eocene Bpecics by Mr. F.E. Edwards (MonogTr 
Palseont. Soc.)) and the identifications are therefore doubtftil. 
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Corbula RegulMensis, Mor. 
Crypiodon angulatum, Sby. 

GoodhalKi, Sby. 

Cyprina planata, Sby. 
Cytherea obliqua, Desh. 
— - tenuistriata, Sby.? 
Isocardia sulcata, Sby. 
Leda striata, Lam.? 

prisca. Wood? 

Lucina mitis, Sby. 
Modiola depressa, Sby. 

— elegans, Sby. 
— — — subcarinata, Lam. 
— ~ tubicola, Wood ? 
Netsra inflata, Sby. 
Nucula amygdaloides, Sby. 
■ Bowerbankii, Sby. 
— — compressa, Sby.? 



Nucula minima, Sby. 
' trigonay Sby. 

Wether elliiy Shy, 

Ostrea gryphomnca, Wood. 
Panopaa intermedia, Sby.? 
Pecten corneus, Sby. (var. comeoluf. 

Wood.) 
■ duplicatus, Sby. 

Pectunculus decussatus, Sby. 
Pholadomya margaritacea, Sby.r 
Pinna affinis, Sby. 

arcuata, Sby. 

margaritacea, Lam. 

Sanguinolaria compressa, Sby. 
So/en affinis, Sby. 
Syndosmya splendens, Sby. 
Teredina personata. Lam. 
Teredo antenauta, Sby. 



Lingula tenuis, Sby. 



Cellepora* 
Crisia, 



Class Brachiopoda. • 

I TerebratuUna striatula, Sby. 

Class Bryozoa. 

IJSscAflra. 
Flustra crassa. 



SUB-KINGDOM ANNULOSA. 

Class Crustacea. 

ArchcBOcarabm Bowerbankii, M*Coy. 
Cyclocoristes pulchellus. Bell. 
Dromilites Bucklandi, Edw. 
Lamarckii, Desm. 



Hoploparia Bellii, M'Coy? 

' - gammaroides, M'Coy. 



Scyllaridia Koenigi, Bell. 
Thenops scyllariformis, Bell. 
Tr achy soma scabrum, Bell. 
Xanthopsis bispinosa, M'Coy. 

heachii, Desm. 

unispinosa, M'Coy? 



Bairdia subdeltoidea, Miinst. 

Cythere barbata, Sby. ? 

— — scrobiculoplicata, Jones. 

triangularis, Reuss. 

{Cythereis) Bowerbankiana, 
J( 



Orrfcr Entomostraca (Ostracoda), 

Cythere {Cytheridea) perforata, Reuss, 
var. glabra, Jones. 

' {Cytheridea) perforata, lidVLaSf 

var. insignis, Jones. 



I ones. 



Cytherella compressa, Miinst. 
' Londinensis, Jones. 
ilf ttcns^eri, Roem. 



Pollicipes ? 



Ditrupa incrassata, Sby. 
Serpula heptagona, Sby. ? 
' prismatica, Sby, 



Orrf^r Cirrhipedia, 

I Scalpellum quadratum, Darwin. 

Class Annelida. 

Serpula trilineata, Sby, 
Vermicularia Bognoriensis, Mant. 
Vermilia crassa, Sby. 

Class Echinodbrmata. 



Bourgeticrinus Londinensis, Forb. 
Cainocrinus tintinnabulum, Forb, 
Cidaris Websteriana, Forb. ? 
Ccplopleurus Wetherellii, Forb. 
Hemiaster Branderianus, Forb. 



Ophiura Wetherellii, Forb. 
Pentacrinus Oakeshottianus, Forb. 

Sowerbyi, WetherelL 

■ sub-basaltiformis. Mill. 
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SUB-KINGDOM CCELENTERATA. 
Class Actinozoa. 



Dasmia Sotoerbyi, M. £dw. 
Graphularia Wetherellii, M. Edw. 
Ijeptocyathus elegans, M. Edw. 
Mopsea cost at a, M. Edw. 



Stephanophyllia discoides, M. Edw. 
Turbinoha Prestwichii, M. Edw. 
Websteria crisioides, M. Edw. 



SUB-KINGDOM PROTOZOA, 
Class Rhizopoda. 

Foraminifera,* 

Bulimina ovata, D*Orb. 

— - (BoUvina) punctata, D'Orb. 

Globigerina buUoides, D'Orb. 

lAtuola nautiloidea, Lam. 

MUiola (Biloculina) depressa, D'Orb. 

— (7W7oe«/tiifl) oblonga, Montagu. 

■ {Quinqueloculina) triangularis, D*Orb. 

Nodosarina (Cristellaria) Cassis, Ficht. and Moll. 

crepidula, Ficht. and Moll. 

■ cultrata, Montf. (including RobuKna of authors.) 

■ Italica, Defr. (the same as C. Wetherellii, Jones.) 

rotulata. Lam. 



{Dentalina) acicula. Lam. (the same as D. acuta, D'Orb.) 

acuticosta, Reuss. 

brevis, D'Orb. 



■ communis, D'Orb. (including D, elegans, D'Orb.) 

-— consobrina, D'Orb. (including D,pauperata, D'Orb.) 

■ intermittens, Roem. (including D. Buchii, referi^ed to 

as D. soiuta (?) Reuss, in Cat. Brit. Fos.) 

I , sjAnulosa, Montagu (including D. adolj^hina, D'Orb. 

and N. hispida, D'Orb.) 

■ {Marginulina) lituus, D'Orb. 

— ^— Wetherellii, Jones. 

— : {Nodosaria) hirsuta, D'Orb. 

— — — — - — — - ovicula, D'Orb. (including N, longiscata, D'Orb.) 

pyrula, D'Orb. 

-^— radicula, D'Orb. (including N, humilis, Roemer.) 

■ raphanus, Linn. 

■ •- raphanistrum, Linn, (including JV. affinis, D'Orb. and N, 

Badenensis, D'Orb.) 

^ {Vaginulina) linearis, Montagu. 

Planorbulina ammonoides, Reuss (including RosaJina and Rotalina, of various 

writers.) . 

— Haidingeri, D'Orb. 

— — Ungeriana, D'Orb. 

" (Truncatulina) lobatula, Walker and Jacob. 

Pullenia sphtsroides, D'Orb. 
Pulvinulina elegans, D'Orb. 

— ^— Micheliniana, D'Orb. 

Rotalia orbicularis, D'Orb. 
Texttdaria abbreviata, D'Orb. 

■ — agglutinans, D'Orb. 

'• carindta, D'Orb. 

turris, D'Orb. 



♦ While this Memoir was passing through the press, Prof. '1'. R. Jones and Mr. W. 
K. Parker, to whom I owe this list, publislied a paper " On the Foraminifera of the 
London Clay " in the ** Geologist," vol. vii. (1864), p. 85. 

E 




Texlularia {Verneuiltna) communU, U'Orb. (: 

Nodotaria ruslica, Jones.) 
Trochammina incerla, D'Otb. (elMwhere named Spirilli 

PLANTS. 

Nipadites. 
There have, therefore, been found in'tbe London Clay near London 
375 species of fossilB ; besides which 13 of the fossils of the Base- 
ment-bed (see p. 54), have noC been fonnd in the London Ciay proper, 
making a total of 38S species from this formation in this district ; s 
number which will, no doubt, be increased, as there are many unde- 
Hcribed Bpeciea, particularly in the magnificent collection of Mr. 
W^herell. 



CHAPTER VIT.— MIDDLE EOCENE SERIES. 
LOWER BAGSHOT SAND. 
This formation takes up but a small space in our district, haying 
.'buffered greatly from denudn,tIou, It consists of light- coloured sands, 
ollen with layers of pipe-clay, and is " everywhere in distinct and 
" conformable superposition to the London Clay."* 
" Ab to fossils, " the lower division of the Bagshot Sands appears 
" marked by its negative evidence ; not a single specimen have I been 
" able to obtain in it. . . . I have been informed, however, by 
" the labourers in some of the sand-pits on the hills west of Egham th»t 
" they have oecasioually found specimens which I presume from their 
*' description to be casts of shellB."' 

Main Mass. 
In Windsor Great Park the Lower Bagshot Sand spreads from the 
country to the south (Sheet 8), where it takes up a great space, over 
Lovell Hill and Craiibourn Wood to Cranbourn Lodge, the raort 
northerly point of the main mass i the underlying London Clay is, 
however, cut into by the brook-valley in the southern part of the 

Further east another projectiug ritlge forms the high ground of Park 
Place, Cooper's Hill, and Englefield Green (see fig. !,p. 13), the London 
Clay being Jiere also at the surface in the brook-valley, just west of the 
last place, and in the smaller valley a little further in the same direction. 
" Opposite the church at iCnglefield Green, there is a large sand-pit, 
" showing false-bedded coarse white sand, with iron-shot streaks and 
" layers of pipe-clay, overlain by a drifted bed of pebblea in clay and 
" eand,"f 

Outliers. 

At the edge of the sheet south of Binfield and of Warfleld, and bet-ween 
the two ridges of the main mass just treated of, are the nortiierc ends 
of three outliers, nearly the whole of which are included in the Sheet 
to the Houth (8). In the brickyard near the second of these the passage 
from the London Clay to this formation is shown (see p, 48), 

In Surrey there is a rather doubtful outlier, at the high ground of 
the southern part of Richmond Park, also spreading into the country to 
tlie south. The only sign of the Bagshot Sand in that part of it 
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included in our district is at an old pit at Thatched House Lodge, in 
which there is fine light-coloured sand beneath the gravel, and unlike 
the coarse sand that occurs in the latter. Tlie boundary of the outlier 
is made very doubtful by the gravel which everywhere caps the hill. 

In Middlesex there are three outliers, forming the tops of Harrow, 
Hampstead, and Highgate Hills, each of which is a. marked feature of 
the landscape. The first is the smallest, and reaches from the north of 
the' church, southwards to Mount Pleasant, and is very narrow at its 
northern end. 

Hampstead, — The largest and best marked of these outliers forms 
all the highest ground of Hampstead and gives rise to the well-known 
gorse-covered heath. The in-egularly-winding boundary of the sand 
is well-marked, both by the sharp rise of the ground and by the water 
thrown out from these permeable beds by the underlying water-tight 
London Clay ; but the northern end of the outlier, in Bishop's Wood, 
18 rather hidden. 

The sand spreads from the western end of Lord Mansfield's kitchen- 
garden, on the road to Highgate, westward nearly to the high road at 
Child's Hill and southward to Rosslyn House. 

There are many pits on the heath, and they show light-coloured 
sands with thin layers of clay here and there : so much indeed has the 
sand been dug away that but little of the original surface of the ground 
has been left. 

It will be as well to treat firstly of that part of the outlier on the west 
of the bigh road. 

The cutting of the road down to North End gives a good section of 
the sand ; and on the south-west of that place there is a bay of London 
Clay, the Bagshot Sand having been denuded away along the hollow, 
broad to the N.W., but narrowing towards the flagstaff on the top of 
the hill. On all sides of this bay much water is thrown out from the 
lower part of the sands, and this, running over the clay below, forms a 
regular and constant swamp, in wet weather impassable at most parts 
and not to be ventured on carelessly at any time, making a most de- 
light^ skirmishing-ground for volunteers, as the writer can himself 
bear witness. South of this sand is often shown along the roads. 

At the lower part of the old churchyard the brown sandy clay, that 
here forms the uppermost part of the London Clay, is found ; showing 
that the Bagshot Sand must come on close above. 

In the field just west of Rosslyn House the junction of the two for- 
mations is well marked by an ever-flowing spring of very clear water. 
Just north of the house the sand is shown ; and a little further north, 
in the cutting for a new road down the slope towards the high road, 1 
saw the following beds, in descending order :— sand, clayey sand, sandy 
clay and clay ; the first two belonging to the Bagshot Beds, the others 
(which were also shown at the brickyard) to the London Clay, and the 
whole showing a passage between those formations. 

The cuttings lately made for the branch of the "Northeni High 
Level Sewer " through Hampstead gave many good and deep sections 
of the sand, and, at the lower part of the town, of its passage into 
the London Clay. At one place there was light brown sand capped 
by light green sand, which latter my colleague Mr. Bristow, who saw 
the section with me, thought might belong to the Bracklesham Beds 
(Middle Bagshot) : this does not however spread over the whole top of 
the hill, but seems merely to be a small patch in a hollow on its southern 
flank ; and I think that there is hardly evidence to warrant one in 
Beparating this gi'een sand from the Lower Bagshot Beds on the Survey 

E 2 
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Map, more especially as I afterwards saw some bluish-green clayey 
sand lying at once on the London Clay in Well Walk, on the south of 
the " Vale of Health." 

The water of the large pond at the latter place is without doubt held 
np by the London Clay, whilst on all sides, except to the east, there is 
sand. 

N.E. of this an irpegular-shaped spur of the Bagshot Beds stretches 
for some way into Lord Mansfield's Park, sand being shown in places. 

In the farmyard of the park, nearly opposite " The Spaniards," there 
is a sand-pit ; but from this part to the house the boundary -line is })y 
no means the clearer for the artificial changes of the surface of the 
ground. 

I have no means of giving the greatest thickness of this formation 
at Hampstead ; but I should think that it may be from 60 to 80 feet. 

Highgate, — This hill is a few feet lower than that of Hampstead, 
and the capping of the Bagshot Beds is neither so thick nor so wide- 
spread. Sand is not dug here, and therefore there are but few sections : 
nevertheless the boundary-line, less winding than that of the Hamp- 
stead outlier, is for the most part well-marked. The outlier spreads 
from a little north of " The Wrestlers '* southwards to the higher part 
of the cemetery and then eastwards a little beyond the Archway. 

In South wood Lane, on the northern slope of the hill, there are con- 
stant springs, supplying the cottages near by ; indeed water is easily 
got at most parts of this outlier. 

On the southern slope of the hill sand is shown in the lanes on either 
side of the cemetery, and in Maiden Lane, just below the junction with 
the high road. 

The deep cutting of the Archway Road goes down some depth into 
the London Clay ; so that a small part of the outlier has been arti* 
ficially cut off from the rest. On the north of the Archway the higher 
part of the cutting shows sand above sandy clay, and on the south 
.the former may be better seen at the back of some houses on the 
eastern side of the road. 

In the cutting for a new road just below where the first " g " of 
" Highgate " is engraved on the map much coarse iron-sandstone has 
been found in the Bagshot Sand. Most of the many blocks lying about 
contain flint-pebbles. 

Besides the three outliers described above there may perhaps be 
some small patches of this formation ; thus by the road-side about a 
quarter of a mile north of where "'Fortune Hill " is marked on the map, 
between Hampstead and Hendon, there is some light-coloured sand 
which perhaps may be only a bed in the gravel that occurs there, or, 
on the other hand, may belong to the Bagshot Beds ; in which latter 
case it would most likely be brought in by a fault with a downthrow to 
the north, as it is much below the level of the Hampstead outlier, and 
as the London Clay is at the surface just to the south at a higher level. 

Again there may be a small thin capping of sand on the top of Par- 
liament Hill, between Hampstead Heath and Kentish Town. 



CHAPTER Vni.— POST-PLIOCENE SERIES. 
DRIFTS OF THE HIGHER LEVELS. 

I cannot attempt a strictly stratigraphical arrangement of these 
deposits, which lie irregularly on the ^regoing formations. It is very 
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rai'e in this district to find miy two of them ut one plAce, in 8uch 
manner that one can be sure as to their relative age. It wquld be almost 
impossible to mark every spot where they occur, but I tliink that all 
the more important places will be found to be here noticed. 

Boulder Clay. 

Mr. Prestwich has noted the occurrence of a patch of this near tlic 

northern edge of our district, and I will quote his description of it : — 

** The new line of railway from Watford to St. Albans passes chiefly 

** through gravel and chalk. At one place, however, called Brickct 

** Wood, about midway between those towns, there is a cutting of some 

** length, and 20 to 30 feet deep, entirely through the Boulder Clny. 

**.... A ballast-pit has recently been opened at the Watford end 

** of the Bricket Wood cutting, and immediately south of the line, 

** which exposes a section of much interest. The Boulder Clay has 

" there almost thinned out, leaving but a seam one to two feet thick, 

** whilst both above and below it is a thick bed of gravel. Tlie lower 

** sandy gravel, which consists chiefly of subangular flints and flint- 

" pebbles, with some ([uartz, sandstone, and old-rock i)ebbles, with 

" subordinate seams of whitish sand, has a clean, washed appearance. 

" The upper gravel consists of very similar subangular materials, but 

" is less sandy and darker in colour. ... I was fortunate enough 

" to discover, in the lower gravel, a few pieces (but not sufficient to 

" determine the species) of the tooth and tusk of an elephant. . . . 

" The lower gravel reposes upon an irregular siirfa<*e of chalk."* I 

lind the following remark on the Bricket Wood cutting in Mr. Trench's 

note-book : — " There is here a large developement of brick-earth, con- 

" slating of light-brown sand and clay with bands of race." Neither of 

the above observers say anything with regard to what rocks there may 

be boulders of in the clay. 

Mr. Prestwich elsewhere observes that the Boulder Clay occurs on 
the Finchley Hills ;"f and Mr. Trench has noted its occurrence near 
Little Berkhamstead and Bavford, at the N.E. corner of our district. 



In a chalk -pit just north of Bushey railway-station there is a peculiar 
clay above the Chalk, which I would provisionally class with the 
Boulder Clay, although as far as I could see there are no boulders in it, 
and it may be merely the ;*esult of the wash of the Tertiary hills on the 
south, as suggested by my friend Mr. J. Evans, wlio showed me the 
section, to which my attention was first drawn by my colleague the late 
Mr. Trench, and which is as follows : — 

Ochreous sandy gravel, partly in pipes — (terrace-gravel). 

Clay-drift, bluish-grey at top, the rest light grey ; with a three-inch layer of a 

claret-coloiur at the base. " A marly clay without sand, which burns to 

" a white brick."! 
Chalk-with-flints. — The junction with the clay even. 

Clay-witii-Flixts. 

My description of this deposit in the district to the west does equally 
well here, and I will therefore quote it : — ** The Upper Chalk in this 
** district is for the most part covered by a stiff brown and red clay, 
** with large unworn flints. This lies very irregularly on the Chalk, 



* The Geologist, vol. i. (1858), p. 241. 

t Joum. Geol. Soc. vol. xii. p. 133, footnote. 

X From Mr. Trench's Note-book. 
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'* fitling piper=i in that rock. At its* base there are generally a few 
^ inched of black elaj, also with fiints, in this case black-coated. This 
clay is not found in the bottoan of the chalk-ralleTS, which seems to 
show that they were worn down to their present form after its 
deposition ; but it often extends some way down their sides, showing 
that the valleys were at all events partly formed before that period. 
As far as I have seen it the * clay-with-flints ' never occurs off the 
•* Upper Chalk "* (that is, the Chalk-with-flints). 

When the above was written (in 1860) I could not satisfy myself as 
to the age or origin of tbis bed. From a further knowledge of it, 
however, I have been led to think that it is of many ages, and may be 
forming even at the present day, and that it is owing in great part to 
the slow decomposition of the Chalk under conmion atmospheric action. 
If a chalk-district were exposed for thousands of years, as many such 
districts must have been, to the action of rain, he., the result would be 
that the carbonate of lime would be slowly carried away in solution by 
the carbonated water flowing through the cracks and joints of the 
absorbent rock, and leaving behind the insoluble compact flints and great 
part of the earthy matter and iron. To these would be added the 
clayey and loamy wash from the Tertiary -lands, and the remains of 
beds of that age left in pipes and hollows in the Chalk. The irregular- 
shaped flints would help in catching and holding the earthy matters, 
the iron would give a brownish-red colour to the whole, and the 
irregular decomposition of the Chalk would cause the resultant deposit 
of these actions to have a varying thickness and an irregular position. 
The clay and flints left by the dissolution of the Chalk would be present 
almost everywhere ; whilst the loamy materials that would be formed 
from the lowest Tertiary beds would most likely be more local ; and 
this is the case, for the loamy brick-earth, next to be treated of, occurs 
only here and there in the chalk-district. The fact of the clay-with- 
flints occurring only on the Chalk-with-flints is in favour of this view ; 
and it is perhaps owing to the comparatively small amount of more 
or less flat surface taken up by the Chalk-without-flints that there is uo 
such deposit on it. This lower division of the Chalk forms by far the 
greater part of the slope of the high escarpment and crops out also for 
some distance on the flanks of the valleys (see p. 4), but the Upper 
Chalk alone occurs over the wide-spreading table-land. 

Of course the process to which I have looked for the origin of the 
clay-with-flints requires a great length of time. 

The bottom -bed of the Reading Beds sometimes looks not unlike this 
deposit (see p. 35), owing, I suppose, to the decomposition and peroxi- 
'dation of the protosilicate of iron which gives the green colour to the 
flints in that bed ; and I take it that the clay-with-flints may be in paii; 
older than any of the Post-Pliocene beds ; its formation having begun 
at whatever time the Chalk was within reach of atmospheric agencies, 
and gone on up to the present time ; so that it is also amongst the newest 
deposits. 

The facts that in nearly all limestone-districts there is a red soil, and 
that there is always a red earth in limestone-caves, add I think to the 
likelihood of the above being the right view of the case. It is not, 
however, new, as will be seen by the following quotation from a paper 
by the late Mr. J. Trimmer, who paid great attention to surface-beds, 
and who disagreed with this view : — " I propose to show that the soils 



*** Memoir illustrating Sheet 13 of the Map oftheGeol. Survey of Great Britain, 
pp. 54-S. 



POST-PLIOCENE SEKIES. 65 

" which cover the Chalk of Kent (much the same as in our district) 
" . . . . are the result of aqueous transport, aud not, according to 
" the prevalent assumption, produced by atmospheric erosion which 
'' during the lapse of ages dissolved and removed the calcareous matter 
" of the Chalk, leaving behind, as upon a filter, its fine siliceous and 
" argillaceous particles and its flints."* I neither know who were the 
holders of the " prevalent assumption," nor can I find any other state- 
ment of it than the above ; but I would remark that Mr. Trimmer was 
not disposed to allow that the chemical action of carbonated water had 
any sensible effect on the Chalk, as far as can be judged from his 
published papers (see also p- H), and that he here groups together the 
clay-with-flints, the brick -earth, and other materials that may perhaps 
be merely the result of rain wash down the hill-sides. The unworn and 
often unbroken character of the flints in the clay is surely in favour of 
the notion that the deposit is not owing to transport, which would have 
rounded off the corners and edges of the flints. 

I cannot well account for the blackness of the clay next to the Chalk. 
Can it be caused by the infiltration of water with decomposed vegetable 
matter in solution, or to the action of iron on such matter (forming a 
sort of natural ink) ? 

Besides the unworn flints, there ai*c also sometimes pebbles of flint 
and of quartz, as well as pieces of old rocks, in the clay-with-flints. 

As to the range of this bed, enough to say that it occurs over nearly 
the whole of the higher parts of the chalk- district, giving rise to a stiff" 
heavy soil, altogether doing away with " chalk-downs," and supporting 
great quantities of timber. Its thickness is ever varying, owing to its 
irregular lie on the Chalk; so that whilst at one spot there may be but 
a foot of it, at another, only a few yards off*, it may reach to a depth of 
20 feet or more. 

There are many sections, along the road- sides, in the shafts simk for 
chalk in the fields, and in the brickyards, that will be noticed under 
the next deposit. 

On the flank of the chalk-escarpment, about a mile S.W. of Bledlow, 
I saw a pipe of clay with flints, 15 feet or more deep, going from the 
Chalk-with-flints through the chalk-rock (see p. 5) into the Lower 
Chalk, 

In a field at the southern edge of Pophleys Wood, near the western 
edge of the district, and nearly seven miles north of the Thames, I 
found at one place a number of very small black flint-pebbles, from the 
size of small shot to that of slugs, in the clay. 

The northern side of the cutting on the high-road south of Remenham, 
up the hill on the eastern side of the Thames opposite Henley, gives the 
best section that I know of. The chalk-with-flints is flat-bedded in the 
direction of the road. (E. and W.) The surface-clay comes on suddenly 
•on the east in a great pipe, which reaches down to the level of the 
road, a depth of about 30 feet. Higher up, further cast, the Chalk 
reaches nearly to the surface again, and then there are more pipes, all 
connected at the top, so that the clay is continuous along the rest of 
the cutting. Next to, and for a little distance from the Chalk there is 
dark brown and black clay with unworn black-coated flints ; the other 
contents of the pipes are brown and red clay, brown loam, brown, red, 
yellow, and buff" sand, and brown gravel, all irregulai* and with flints, 
unworn, worn, rounded, and a few green-coated (from Ihe bottom-bed 
of the Reading Beds). There are also pebbles of quai*(z, quartz-rock, 



♦ Joum. Geol. Soc. vol. vii. p. 34. 
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and other old rocks, aud a few small lumps of iroiibtone. Here and 
there are black streaks or veins in the beds, aud sometimes a patch 
of blackened gravel. The flints exceed all the other stones both in size 
and number, many being very large. 

" At Wood Lane End, east of Hemel Hempstead, the clay-with- 
flints contains large black brittle paramoudra-shaped flints."* 

Brick -EARTH. 

A more valuable deposit of loam, formed perhaps by the mixing 
up of the sands 'and clays of the Reading Beds, is not uncommon in the 
chalk-tract, and is worked for brick-making. It is of various colours 
and composition, sometimes being dark-brown, bluish-grey and red- 
mottled, and sometimes light brown ; whilst at one place it is a sandy 
clay, at another a clayey sand. Like the foregoing deposit, by which it 
is underlain, it occurs irregularly, filling pipes, often of large size. 

Most of the brickyards where the earth is worked ai*e marked on the 
map. At Highfield Barn, near the edge of the sheet, west of Hamblc- 
don, there has been a brickyard ; the pit, about 15 feet deep, showed 
(in 1858) a gravelly soil, from a foot to four feet thick, over the brick- 
earth (light-brown clay, loam, and eand). At one part there was 
gravel below, and this most likely occurs under all parts ; it was sandy 
at one place, clayey at another, and consisted of flint-pebbles, flints, 
and pebbles of quartz and sandstone. Some of the brick-earth is of a 
pale blue colour mottled with red. 

At the northern end of the Lane End outlier (No. 2, p. 31) there is 
brick-earth. 

At Marlow Common, west of Great Marlow, it is irregularly capped 
by a sort of clayey gravel, and underlain, I was told, by clay with large 
flints, beneath which again was rubbly chalk. 

In an old brickyard at Flackwell Heath, about three miles S.E. of 
High Wycombe, I saw some 12 feet of brick -earth and gravel above 
chalk. 

N.W., N., and N.E. of Wycombe this deposit occurs in abun- 
dance, and is in parts remarkable for containing very many blocks of 
grey wether- sandstone (see p. 72), for which indeed the brick- earth is 
then work'ed rather than for brick-making. Small pits are dug in the 
fields, the stones are quarried out and then broken up into small cuboidal 
blocks for paving and building. The pounding action of the hammer 
reduces pai*t of the hard stone to a coarse light-coloured sand, like 
that of the Reading Beds. 

At Nobles, a mije and a half N.N. W. of West Wycombe, the grey- 
wethers have been thus got ; and at N apple Common and around 
Walter's Ash, to the east, the brick -earth, sometimes proved to a depth 
of 30 feet, and then not bottomed, contains many and lai-ge grey- 
wethers at diflerent depths, and often so close together as almost to 
fomi a continuous bed, so much so that Mr. Prestwich was led to think 
them nearly in place.f 

At Speen Hill, to the north, there is a brickyard, and east of this 
greywethers ai'e again quairied from the brick -earth at Denner Hill, 
aud on the western flank of Bryant's Bottom, close by northwards, at 
which last place the greywether-bearing deposit spreads from the top 
of the hill down into the valley. It also runs nortliward to Hampden 
Row, and again occurs al>out half way between Hampden and Prince's 
Risborough. 



♦ From Mr. Trench's Note-book, 
t Joum. Geol. Soc. vol. x. p. Ifl". 
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At the northern end of Clinton Wood, nearly two miles 8.W. of Wen- 
dover, the brick -earth is worked. 

There is a gi*eat spread of it at Priest wood and Peterley Conimoiis, 
west of Great M issenden, and at the northern end of the former there 
is a brickyai'd. 

Over Wycombe Heath and Penn Wood, and thence towards Winch' 
moor Hill, there is brick-earth, worked just south of Penn Street ; and 
again between these parts and Wycombe. At the brickyard (Terrier's 
Kiln), between Hazlemoor and Terrier's, some of the pits, on the 
southern side of the road, show the loam in parts very red, at others 
light-coloured, and at some containing a little plastic clay from the 
Heading Beds, which has been dug to a depth of 30 feet without reaching 
the chalk ; whilst close by to the west there is a chalk-pit, and at the kiln, 
the on the other side of the road, chalk is also got, there being only 
with-flints, in parts with some plastic clay, above it. 

Between this last place and Penn are two more brickyards, and near 
the houses on the common, just north of Ash Hill, are pits which show 
the foUoAving beds, very irregular, but in this order : — 

Red-mottled brick-earth, gravelly in parts (chiefly at top). 
Gravel, almost wholly of flint-pebbles. 
Brown and black clay with large unworn flints. 
'Chalk found below. 

. At Frog Hall Kiln, near Aniersham (see p. 36), the Reading Beds 
ai'e in part capped by brick-earth, which is gravelly at top, and has 
gravel alongside of it*; but whether the last is the older or newer I 
could not tell. * 

E. and S.E. of Wendover there are many wide-spread patches of 
brick-earth. At Buckland Common there are two old brickyards, and 
a third still in work shows that the " earth " is veiy sandy and brightly 
coloured, being sometimes a pink clayey sand, much like parts of the 
Reading Beds. The brick-earth at Wigginton Common, further east, 
is also worked, but the brickyard is just beyond the boundary of this 
sheet of the Geological Survey Map. A little north of Lee is another 
brickyard, and another at Hyde Heath, east of Great Missenden, where 
blocks of pudding-stone have been found in the brick-earth, of which 
there seems to be two sorts, the lower part being of a lighter colour 
than the upper. 

Between Chesham and Amersham there is a little brick-earth, and 
also, with gravel, at Chorley Wood Common, N.W. df Rickmansworth. 
At Shendish, rather more than two miles south of Hemel Hempstead, 
it has been worked. 

At Wood Lane End brickyard, more than a mile east of the same 
town, there is a very good section, which I saw in company with Mr. 
Evans of Nash Mills, showing 26 feet of brick-earth, v/hich contains a 
few pebbles and flints, and is more or less laminated, especially the 
lower pai't. The upper part is broAvn and yellow, the lower buff and 
whitish, and consists of finely and evenly laminated clayey sand, in 
which Mr. Evans found an impression of a small exogenous leaf. The 
beds dip inwards towards a centre, sometimes at as great an angle as 
35® or 40% and therefore fill a basin or trough-shaped hollow. The 
" clay- with-flints" is also well shown here (see p. 66), 

At Bonnet's End, about a mile southwards, a thickness of 30 or 40 
feet of brick -earth is shown at the more northerly brickyard. The 
earth is mottled bluish -grey scarlet and brown, in some parts very 
light-coloured, in others very bright, and it contains pebbles and flints. 
" From 50 to 70 feet of brick-earth have been found here above the 



as GEOLOGY t>r MIDDLESEX, ETC. 

" Clialk."* It Spreads eaetwards over LBveretock Green, and tlieuce 
Bouthwards j and in the road-cutting just south of where Hagdale Lane 
turns off, there are blocks of pudding-stoue and paramo ndra-flint a in 
pebbly brick-earth. At Sheppeys, north of Ahhot'a Langley, there is a 
brickyard in which chalk is also got. 

" There is brick-earth at the eaatern part of Gorhambury Park,"^ and 
:il!<o at Saint Albans. 

Besides the above-described deposit on the chalk country " there is 
'■ ;i pehlity brick-earth on the London Clay in many places : thus, near 
" Benlley, W. of Stanmore, there is brick-earth, 12 feet thick, not so 
" sandy as that of the Thiunes Valley, and which burns to a red 

With the gravel of Finchiey and Muswell Hill there is sometimes it 
bed of loam (see p. 71), 

On the southern side of the Thames between Great Marlow aud 
Maidenhead there is bi'ick-earfh along the valley that runs from Park 
Corner by the west of Cookham Dean Common and Cookham Dean, 
and south of Winter Hill. At the first place there are pils sliowiug in 
parts 10 or 12 feet of hrown loam, with thin layers of flint-pebbles and 
subangular flints. I uni not sure hut that this may belong rather to 
the valley brick-earth. 

High-level Gravel. 

By the above name I understand those gravels that occur on the 
higher grounds, and are distinct from and older than those that arc 
found in the bottoms and on the flanks, of tiiff valleys ; having been 
deposited, to a great extent at least, before the formation of those 
valleys, which have been cut through them. The term has always 
been understood in this sense by the Geological Survey j but Mr. 
Prestwich has lately used it for the high terraces of the " Valley- 
gravel."! It ^8 here convenient to keep the term for the real high- 
level drift alone, which indeed could hardly have any other name, and to 
use, as Mr. Prestwich did foimerly, the name " Valley-gravel " for those 
deposits that occur only along valleys, wli ether as "Low-level Gravel" 
ill the holtoms, or as " Terrace -gravel " on Iho flanks. In a later 
paper-t Mr. Prestwich makes use of the longer name " High-level 
Valley-gravel " for what will here be treated of as " Terrace- 
gravel." 

The " High-level Gravel " of Mr. Prestwich does not really occur at 
the higher levels of a district ; hut only high up the sides of valleys ; 
thus the highest gravelrterrace near Maidenhead and Cookham (seep. S2) 
would be classed by him as " High-level ; " whereas I use that name 
for the far higher deposit on the tops of Bowaey and Ashley Hills, 
to the west {see p. 69), which , has no conuexion with the Thames 
Valley. 

For convenience sake I describe this under two heads, according as 
it consists for the moat part of flinl-pehblea or angular flints. I cannot 
pretend however to draw a sharp line between tlie two, and I muni 
state that I am very likely to have classed some of the gravel wrongly, 
as my own notes and those of ray colleague the late Mr, E-, Trench 
sometimes only record the occurrence of gravel, without etatiiu "" 
composition iu detail. 
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Pebbh' Gravel. 

I will first treat of the gravel wholly, or for the greater part, made 
up of fiint-pebbles, which however had theh' rounded waterwom form 
before the time of the deposition of the gravel, having been indeed 
derived from the older Tertiary beds. 

On the hill -top just above Luxter's at the western edge of the map, 
a mile and a half south of Turville, there are two small hillocks of flint- 
pebbles of various sizes in a loamy matrix. All around is chalk, 
almost bare, or covered with a little of the usual stiff brown clay-with 
flints. 

At Chequer Farm, north of Turville, the highest part of the hill is of 
gravel, chiefly of flint-pebbles, the greatest depth of which I was told 
was 16 feet. At Cadmore End there is more of the same, with a little 
sand, and perhaps also on the higher parts of the Lane End Tertiary 
outlier (see p. 70). 

On the tops of Ashley and Bowsey Hills, the highest parts of the 
large Tertiary outlier west of Maidenhead (pp. 42, 53), there is a sandy 
gravel, consisting of flint-pebbles, a few subangular flints, and liere 
and there quartz-pebbles. 

In the gravel on the hills bounding the valley of tlie Gade near 
King's Langley there are many pebbles, not only of flint, but also of 
quartz and quartz-rock (derived from older rocks). 

On the northern flank of the hill a little north of Woodcock Hill Kiln 
near Rickmansworth, and beloAV the Tertiary escarpment, there is a pit 
about 12 feet deep, in an irregular deposit of sand and gravel : the 
former at top and with layers of gravel in it ; the latter composed 
chiefly of flint-pebbles, but also with angular flints and a few quartz- 
pebbles and pieces of iron-sandstone, and containing some small masses 
of the clayey greensand and green-coated flints of the " bottom-bed " of 
the Reading Beds. This gravel forms a fairly-marked hillock. In 
some chalk-wells in the field just north of the kiln I saw some thickness 
of pebble-gravel lying irregularly on the Chalk. 

At Batchworth Heath, and in the neighbouring part of Moor Park, 
there is some sand and gravel. 

In the gravel-pit between Radlets and Batler's Green, east of 
Aldenham (see p. 19), there is a thickness of six or seven feet of 
loam, with pebbles of fiint, quartz and quartzite, in parts a regular 
gravel and more sandy ; and in another pit about half a mile S.S.W. of 
Newland the gravel, of like pebbles and also subangular flints, is 12 
feet thick, the lower part being lighter in colour and more sandy. 

Over the London Clay there is in many places a pebble-gravel. " At 
" Stanmore Hill a drift of pebbles in sand and loam spreads over the 
" whole of the hill-top. On the hills around Berkhamstead and 
" Bay ford, at the N.E. corner of the district, there is a gravel of pebbles 
" in a coarse sandy matrix."* 

On the London Clay of Hatfield Park is a gravel composed mainly 
of pebbles (see p. 22), and a pit at a lower level on the south, at the 
comer of the lane N.W. of Foxes, shows a gravel of flint-pebbles, sub- 
angular flints, and quartz-pebbles, perhaps of the same age, but possibly 
a valley-gravel. At Potters Bar there is also gravel. 

At Hendon there is pebble-gravel on the hill-top, and some, of a 
fine nature, is found in places on the Bagshot outlier at Hampstead. 



* From Mr. Trench's Note-book. 
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Angular Gravel, 

Under this head I iuclude all gravel that is for the greater part com- 
posed of flints only partly Avorn and not brought to the state of pebbles. 
All the gravels of our district I believe contain flint-pebbles, but in 
>;ome cases these are greatly outnumbered by the subangular flints. 
This high-level gravel is hardly to be distinguished from the lower 
beds of the Thames Valley, &c. ; so that indeed I have often been led to 
think that in many cases the former may perhaps be simply an older 
teiTace of the latter : it is at any rate noteworthy that on the high 
grounds at a distance from the gi'eater rivers of the district, the Thames 
and the Colne, gravel is comparatively rare ; whilst on great part of 
those bordering on the valleys of those two rivers it is abundant. 

On the Lane End Tertiary outlier (No. 2, p. 31) there is gravel on 
the south of Cadmore End Common, on the top of the hill west of 
Lane End and on Park Hill. I have no note as to whether this is 
mainly of pebbles or of subangular flints, but I think of the latter. 

On the hills south of Loudwater there is much gravel, alike over the 
Chalk and the outliers of the Reading Beds ; and also on the other side 
of the stream, of the same name, northwards towards Penn. 

N., S., and E. of Beaconsfleld nearly the whole of the high ground is 
capped by gravel, so much so that the Tertiary beds are rarely to be seen. 
Sections of the former have already been noted iit pp. 14, 15, and 36, and 
there are others. " The cutting at the 25th milestone, on the high 
" road west of Beaconsfield, shows the Chalk capped by brick-earth, 
** clay, sand, and gravel ; and in a chalk-pit close to Davenies, north of the 
•' same town, gravel and sand rest on an uneven surface of the Chalk."* 
Along the road down hill from Starveall towards Woodlands, south of 
Beaconsfleld, gravel with sand is shown in the cutting, and a chalk-well 
near the first place proved that there was, 15 feet of it over the lieading 
Beds. There are many pits thence eastwards to the Colne. the high- 
level gravel almost joining on to the high terrace-gravel. " At West 
" End, about a mile north of Stoke Poges, there is a pit showing about 
"15 feet of brick-earth, with layers of small flints and a thin band of 
** black ironstone, capped by gravel."* (May not tjiis belong to the 
terrace-deposits ?) 

In the] district between the Misbourn (below Amersham), the Ckess, 
and the Colne there is much gravel, spreading over, and hiding the 
boundaries of, the outliers of the Reading Beds (see pp. 37, 38) and also 
over great part of the Chalk hills, as from Cheneys to Chorley Wood 
Common. 

Between the Chess below Cheneys and the Gade below Nash Mill 
the high grounds are for the most part capped Avith gravel, towards the 
latter river very pebbly. 

On the hills south and east of Berkhampstcad there is a little ; and 
on the other side of the Colne at Bedmont and thence towards 
St. Albans, east of which last place there is more. 

About half a mile W.S.W. of the house at Porters, near Shenley, are 
some pits, eight or 10 feet deep and 15 or ^0 feet above the brook, in 
coai'se brown gravel, of subangular flints and flint-pebbles ; and there is 
also gravel on the top of Shenley Hill. 

At Hadley and Bamet^, and thence some way along the ridge westward, 
the London Clay is capped by gravel, and there is more of the same near 
Finchley and Muswell Hill ; but this should perhaps be classed with the 
pebble-gravel. Mr. E. Spencer has made the following remarks on the 



From Mr. Polwhele's Note-book. 
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grayel-drift here : " Tlie district occupied by this deposit extends from 
*^ Muswell Hill to Finchley Common, a distance of about three 
'' quarters of a mile, its breadth is about 150 yards, and its average 

'^ tiiickness is from lo to 20 feet immediately beneath 

" the T^etable soil is a bed about 14 feet thick, consisting of marl and 
waterwom fragments of granite, porphyry, micaceous sandstone, 
mountain limestone, coal, lias, oolite, and chalk, with many of the 
*^ characteristic fossils of these formations. The most abundant pebbles 
** are lias and chalk ; the latter being in so great quantity as to give 
^ the whole accumulation a chalky character. . . This bed is sepa- 
^ rated by a well-defined line from another of red gravel, about six feet 
" thick, resting upon London Clay. It is composed of rounded chalk- 
*' flints and sand, Saurian vertebrae — (from the Lias ?) — are occasionally 
** found in it."* The upper bed would seem to be a true northern 
drifty and it U to be remarked that the pebble-gravel underlies it and is 
therefore older. In the collection of Mr. Wetherell, of Highgate, there 
is a great number of liassic, oolitic, chalk, and other fossils from this 
dri^ many in a very good state of preservation, and amongst other 
things is a piece of the so-called " red chalk."f A M.S. section of 
Mr. Wetherell's shows the following order of the beds at the Mu swell 
Hill gravel-pit, now filled up : — 

Boulder-deposit with fossils of various formations, lying irregularly ft. 
on the bed below, and sometimes filling pipes that extend through 
the latter 15to20 

laminated brick-earth - - - - - -3 to 4 

GraveL (Thickness and composition not given. See above.) 

London Clay. 

S.E. of Southgatc there is gravel, not much higher than and much 
like the neighbouring gravel of the Lea. It may perhaps therefore be 
a higher terrace of the latter. It has been much Avorked west of 
Hazlewood, and may be seen in the large pit there. At Bush Hill, 
south of Enfield, there is fine sandy gravel and sand. 

South of the Thames there is gravel, much like that of the lower 
levels, on the high grounds of Richmond Park, Putney Heath, and 
Wimbledon' Common. 

' Greywethers and Pudding-stones. 

Before describing the lower-level drifts it will be as well to notice 
the frequent occurrence of blocks of hard sandstone and conglomerate on 
the surface of the Chalk and Tertiary districts. 

I agree with Mr. Prestwich, who has treated of the origin of these 
blocks in great detail,} that in this district they have been derived in 
great part from the Woolwich and Reading Beds ; although I have 
been led to think that at the western end of the London Basin, where 
they are present in greater number, their origin may be traced to the 
Bagshot Sands. § 

Sandstone however is rarely to be seen in place in the Reading Beds, 
and I know of but two places in our district where it has been observed 
— near Chesham and Amersham (see pp. 37, 39) — and in both cases the 

♦ Proc. Geol. Soc. vol. ii. p. 181. 

f This peculiar bed is all Uiat separates the Chalk from the ferruginous sands of the 
Lower Greensand at Hunstanton Cliff, Norfolk, -where it is but lour or five feet thick. 
It has never been found in place in or near our district. 

% Joum. Geol. Soc. vol. x. pp. 123 to 130. 

§ Joum. Geol. Soc. vol, xviii. p. 271. 
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b«d is too ifain to have yielded nay of liie large blocks so oRen found. 
New Aldenham, however, there seems to be a lar^ mass of hard jointed 
piiddingH<tone in place {aee p. 19). 

Mr. Preetwich liaa noted the fiict that it !« in Hertftwdshire, where 
the ftiads of the Beading Beds are often chained with flint-pebUee, 
tliat the l)lockB of coDglomerat« are most common. Hence the name 
" Hertfordsiiire pudding-stone." 

It b not unlikeij^, however, that even in ihii- more central part of 
the London Basin other formations have ^so yielded greywethers. 
The basement-bed of the London Clay often contains a thin bed of 
Handetone ; mostly however with fo»>sils, which, nn the contrary, are 
not fonnd in the greywethera ; and in the Wai^rave ontlier I saw a 
bed that might well have been the origin of some of the smaller blocks. 

I have elsewhere drawn attention to the fact thai greywethers are 
found over the London Clay country, and far from the outcrop of the 
Reading Beds, which wonid accord with their derivation irom a forma- 
tion above rather than from one below the London Clay. I lun led to 
think therefore that these loose blocks may have come irom varions 
beds, and that in this dietrict their origin may be traced not only to 
the Reading Beda, bnt also to the basement-bed of the London Clay 
and to the Bagahot Sands. 

As a rule these stones show no sign of having l>een carried any 
distance, and it would seem that they have been quietly let down 
during the slow denudation and removal of the softer materials of the 
l>edB of which they once formed part. The great number found in the 
lirick-earth on the Chalk near Wycombe (see p. 66) agrees with this. 
Speaking of this part, Messrs. Conybeare and Phillips say : " Large 
" blocks of a coarse variety of pudding-stone are not uucommon on 
" the surface of the Chalk at Bradenham."* 

Tite pudding-stones consist mci'ely of flint-pebbles, and sometimes a 
few Hubangular Dints, in a matrix of grey wether- sand stone. They 
are often remarkable for their even jointing, the joint-lines run- 
ning indifferently through matrix and pebbles, and giving a flat face, 
lu former times "querns" or millstones were made from them ; the 
unequal wearing away of the harder jiebbles and the softer malrix well 
fitting them for that use. One of these- querns may be seen in the 
Museum at Jennyu Street, where there are also specimens of the sand- 
stone and conglomeriite.f 



CHAPTER IX.— POST-PLIOCENE SERIES {continued). 

VALLEY GRAVEL AND BRICK-EARTH. 

Range. 

Besides the gravel and brick-earth that occur on the high g 

beds, of a later age, are ibuud along the course of the river-valleys, not 

always, however, in their lowest parts only {low-level gravel), but often 

reaching some way up their flanks, and sometimes even capping the 

tops of the low hills bounding them (terrace-gravel). J 

Alluvium, brick-earth, and gravel are one or more present in the 
valleys of the Thames, and its tributaries. The first has everywhere 



" OutlillfS of the Geologj' of England and Wales" (London. 1832), p. 50. 
Seethe "CntaJogac of Uock Specimens." 3rd edit, p. 1G3, 
For the lenM in which iheie niimea nre here nsed, nee p. Of. 
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been mapped by the Geological Survey, and along the valleys of the 
Thames and the Wandle, and the lower parts of those of the Loddon 
and Colne, the last two have been also ; but not along the other 
streams. The reason of this is that it was not until the mapping of 
this district was all but finished that it was decided that the low-level 
gravel, &c. should in future be coloured on the Geological Survey Map, 
and while those deposits took up so large a space in the Thames Valley 
as to make it needM to map them, it was not thought worth while 
again to go over a large tract where they cover a much less space, and 
are of much less importance, but would have taken a long time to 
survey. 

The importance of the Gravel and Brick-earth of the Thames Valley 
may be judged of by the fact that they spread from a line through 
Langley Park, Hillingdon, Hayes, and Eiding right to the southern 
edge of the district, and into that to the south, and for some miles both 
east and west of this part they have a breadth of four miles or more. 
In the chalk-country north and west of Maidenhead their breadth is 
much less, from three quarters of a mile to two miles. 

Structure, 

The low-level is so much like some of the high-level gravel that both 
my colleague Mr. Polwhele and myself often found it so difficult to 
distinguish between them that we could not help thinking that much of 
the latter was nothing but a very high terrace of the former. The 
best description that I can give is in the words of Mr. Prestwich : — 

" The great bulk of this gravel is composed of subangular chalk- 
fiints, derived, it may be presumed, from the destruction of portions of 
the adjacent chalk-surface : whilst, as subordinate materials, we find a 
considerable number of perfectly rolled and round fiint-pebbles, derived 
directly, not from the Chalk, but from the Lower Tertiary strata and 
from the Bagshot Sands, also a not inconsiderable number of hard 
quartzose sandstone-pebbles, pebbles of white quartz, slate, and other 
older rocks — all perfectly rounded — and these again derived, not 
directly from the rocks to which they originally belonged, but, as far as 
I can judge, all, without exception, from the conglomerates of the New 
Red Sandstone of Worcestershire and Warwickshire. A singular 
feature of this gravel is, that although the transport of this debris of 
the New Red Sandstone must have passed over the wide band of the 
Oolites of the midland counties, yet but extremely few traces of these 
rocks are to be found. Of the Lower Greensand and sand of the 
Portland Series a number of the small black pebbles belonging to 
those beds are met with, but rolled Oolitic fragments are very 

scarce When this gravel reposes on the Chalk it is generally 

mixed at its base with a large proportion of chalk-rubble, which some- 
times is concreted, and forms a thin solid base or pan to the gravel." ♦ 

Masses are sometimes hardened into a sort of conglomerate by oxide 
of iron, and in the chalk district pieces of chalk often occur throughout 
the gravel, sometimes in great abundance. This deposit is sandy, and 
often contains beds of sand. 

The brick-earth overlies the gravel, but is not always present ; it is 
a brown sandy clay, or loam, very valuable, not only for brick-making, 
but also for the fine soil that it affords to the market-gardener. 

The gravel is rarejy more than 20 feet thick. The brick-earth is 
generally less in this district, but sometimes more. 



♦ Joum. Geol, Soc. vol. xii. p. 131. 
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Theee valley-beds, like the other surfaco-depoHitit, of course lie on 
formntioiis of nil nge?— lu tliis district from the Clialk to the London 
Clay. ITiey often mount up the Bides of the valleys by a succession of 
steps, or " terraces," but sontetimeB lie evenly on the slopes. Each 
termce forms a more or less flat tract, often cut thi-ough by valleys 
deeply enough to lay bare the beds below the gravel. 

I found that the miLpping of these bedi; was inodc the more difflculc 
by the different ways in which they ended off againgt the older forma- 
tions. These ways, which are at least three in number, and one of them 
\ias many varieties, are shown in Figs. 8 to 11. Of course they paaa 
into one another, so that one cannot always be precise, .In Fig. 8 the 

Ending off'qf the Valley-gravel, 

Fig. 6. 




in) Gravel. 



(ft) Underlying Bedx. 



gravel forms the higher ground, and ends off on the downwai-d slope. 
This form, of eourse, occurs with high terrae«a only. I believe that it 
is nowhere to be found in (he chalk -district, except perhaps at Boyne 
Hill ( W. of Maidenhead) ; but it may bo seen just within the boundarj' 
of the Tertiary-country, neaj- Ruscomb, and west of Bray Wick. It 
occui'g on Ihe nortli of Uxbridge, Hillingdon, and Hayes, at Notlirg 
Hill, from Highbury to Stoke Newingtou, at Wandsworlli Common, 
on the east of Claphum Common, and, of coui'se, wherever a valley cul^ 
through the gravel to the beds beneath. In Fig. 9 the gravel is at the 
base of the liill, and may cither end olF at the base or creep some way 
up the sloiie. This is tlie general foi-m along the valley of the Thames 
from Twyford to Maidenhead, the gravel reaching far up the hill-sides 
from Great Marlow eastwardfi to Well End. This form likewise occurs 
fi-om The north ol' Farnliam Royal to the Colne, from Windsor to 
Egham, from Hanwell to Wormwood Scrubs, on the south of Richmond, 
from that place to Wandsworth (excepting where changed by Ihe denu- 
dation of the brook near East Sheen, see p. 90), along the boundary of 
the lower terrace from Tooting to Wandsworth and of the higher at 
Ntreatham Commini, and from Brixton 1.0 Cnmlwrwell. Fig, 10 is the 
passage-form between figs. 8 and 9, in which the gravel occurs on one 
side of a viilley and wi on the olher, or brenkp the coniiunitv of a long 
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slope ; in the latter case the right-hand slope continues upwards as in 
%. 9, This occurs between Wargrave and Twyford, and between 
Cookham and Maidenhead, where the slight rise of the highest terrace 
breaks the even slope of the chalk-hills (see ^g. 13, p. 83). As this is 
a passage-form it may be looked for between the places where the first 
two forms respectively occur. In fig. 11 the gravel gradually thins off 
in a fiat, and this is naturally the most difficult boundary to find out, as 
it makes no feature at the surface. It occurs in the valley of the Loddon, 
S. and N,E. of Hurst, and in the Thames Valley from the south of Bray 
to Windsor, at the southern end of Regent's Park, and thence a short way 
eastwards ; but nowhere in the chalk-district, owing to the comparative 
hardness of the Chalk. 

It must not be thought that the present boundary of the valley-beds 
is always their original one, and shows the whole extent of surface over 
which they have spread. I have already noticed the fact of their being 
often worn through by side- valleys, along the lower part of which the 
underlying beds are thereby laid bai*e ; but besides this there has been 
another and greater denudation, for it is clear that where the gravel 
now ends ofi^, as in fig. 8, it must once have spread further : one cannot 
imagine a deposit from water confined within more or less narrow 
limits, by the rising ground on either side of a valley, to end ofi* in this 
way ; it must clearly have spread to the base of the bounding hills, and 
the present form must therefore be owing to denudation. 

Origin. 

As to how these valley-beds were fonned, there have been many 
opinions. Sea, river, and ice have each been brought forward as their 
cause, and the question can hardly yet be said to be settled, though 
I believe that nearly all geologists are now agreed in looking on them 
as the result of 'some sort of river-action. In treating of so difficult a 
matter I think it best to confine myself to giving the views of older 
and more tried geologists. I shall therefore quote various authors who 
have studied these beds, and shall then give a detailed description of 
the gravels, &c. as they occur in this district, trusting that my facts 
may be of use in other hands, and may throw some fresh light on the 
subject. 

Prof. Morris says : — " From the general features, both physical and 
" fossil, of this deposit [near Brentford] .... I am inclined to con- 
" sider it as resulting from fiuviatile action, and that at a period when a 
" river, far more deep and extensive than the present stream [the 
" Thames], flowed along the valley. Even allowing the base of the 
" deposit to be level with high-water, a river of considerable depth 
" must have existed, to have accumulated and arranged twenty feet 
" of solid materials, and that not in a very violent manner, for 
" scarcely any of the bones exhibit the least trace of attrition, most of 
" them being perfect and many belonging to the same individual ; thus 
rendering it nearly certain that they could not have been drifted 
from any great distance, but were probably the remains of those 
** animals which lived and died not far from the banks of that stream, 
" where they subsequently became entombed in the same deposit with 
" the fiuviatile moUusca .... it is generally along those valleys 
" where the present drainage of the country is effected that we find the 
" most extensive deposits of mammalian bones and recent shells ; and 
" consequently very little alteration can have taken place as regai^ds 
" the physical configuration of the country since the period of their 
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" depoeition."* Tlie section whict called forth these rsmaritu^ and-Ae- 
Hat of tho bones irnd sheila foond, are noted at p. 87. 

It haa been thought that for the rirers to have been larger than at 
present the land must have been lower ; but Mr, Godwin-Austen com- 
batB thia view aa follows : — "Along every valley through which a river 
"■"takflB its eonrae alluvia [that if, river-depoaita of any sort, including 
" gr*''"'^'^ 8iC,] are to be found at elevations such as the existing atreams 

" never attain The volume of the rivers of a district 

" depends directly on the amount of moisture precipitated Over it, and 
" this depends on its elevation above the sea j so that to depress any 

" given area will not tend to increase its rivers ■ The 

*' eonditiona which alone will accoiint for these appearances are 
"" obvioita— the country, instead of having heen placed at a lower level 
" at the period of these bi'oad alluvia, had a much greater elevation 

" above the sea, This condition is applicahle to eveay 

*' considerable river-course in the ialand, along every one of which we 
" can find indicatioDB of the larger dimensions of the former rivers. 
" The Tliames and the Severn are striking examples. "f 

Mr. Preatwich, in his paper quoted at p. 85, remaiks the unworn 
character of the bones from the gravel near Maidenhead], and adds : — 
"■ Nor does the gravel ifaelf afford any evidence of long-continued 
*' movement or of much wear. If we eliminate from it the fliHt-pebbles 
" derived from the Tertiary beds and the pebbles of the older rocks 
" derived from the New Red Sandstone, we have a residue of sub- 
" angular flints which exhibit extremely little wear — notliing like that 
" vrhich would result from long-continued river or shore-action — and it 
" is necesBarlty this residue which gives us the Irue measure of wear 
" and tear which the mass has undergone." 

For a general and popular account of the gravels near London I refer 
the reader to Mr, Preatwich's '' Ground Beneath Us," where he remarka 
that " the grave! of Clapham and London consists eaaentially of tli'e 
" debris of rocks, transported northward probably from the hilla o£ 
" Surrey and Sussex, and over distances of not leas than from six to 
" 20 miles. There ia, however, a certain amount of conflicting 
" evidence." 

The following remarks are taken from a later paper hy Mr. Pi'estwich, 
written since the notice of geologists was drawn to the occurrence of 
flint- implements (see p. 79} in beds of this age. 

"It is probable that subsequently to that phase of the Glacial period 
" marked by the Boulder Clay, the area of dry land became more ex- 
" tended, and on it there lived the Elephas primigenius and E. antujuut, 
" Rhinoceros t'lchorhinus, Hyana spelaa, with species of Deer, Horse, 
" and other animala, mostly of exdnct, hut some of apeeies not to be 
■' diatingoiahed from the recent ; whilst the waters of both sea and 
" land were tenanted almost exclusively by shells of recent species still 
" common in this and adjacent countries, fMr, Prestwich refers to ports 
" of Franco ; but his remarks apply to England equally well.] The 
" remains of this old surface we find in deposits, which everywhere 
■' contain a similar group of organic remains, and occur mostly in ol^ 
*' valleya or at moderate elevations. They are never overlaid by other 
•' fosailiferous deposits, and I believe ihera all to belong to a state of 
t' things which immediately preceded the present order. One feature 
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" of these dcpoGits is, tlmt altbougli closely related to Uie present cot^ 
" figuration of the surface, yet they are always more or less iudependeni 
" of it. They ai'e often qea^ present lines of drainage, yet could not^ 
" OB a whole, possibly have been formed under their operation . . ; < 
" loweT'level deposits are, although not to the same degree [^as thon 
" of the higher level], qnite beyond the agency of preseni rivei' actio^ 
" and are independent of recent changes. It is probable that the 
" various beds, although on these different levels, belong to the 
" general period, and may be ncai-ly aj-nclironous,"* 

The paper I have now to notice is as yet published only in abstract.^ 
In it Mr. Preetwich notes the following facts and opinions : — 

Bath Tforace and Low Level gravels " consist of debris derived from. 
" rocka in the yalleys through which the present rivers or their triho* 
" taries flow, and they both occasionally contain organic remains ; both. 
" are, ip fact, related to former plains and pi-esent valleys.'' 'i 

"Sacli large hydrographicat basin, although the boundaries may not 
" be marked by any important elevation, has its own eKclpsive drifi| 
" and in no case is there a misture of the transported materials of tlW 
" separate basins j" but these valley-drifts, which contain the remftins 
of large extinct mammals, have not "in anyway depended on orresulted' 
" from any general cataclysm destroying these creatures nearly simul* 
" taneousl}' over wide continents, and entombing their remains in tb« 
" sand, gravel, and shingle of the ralleys, and in the earth of the 
" caverns ;" nor were the valleys worn out before the spread of the 
gravels. 

"That the formation of the higher gravels can be owing to thenetioH 
" of the present rivers is clearly impossible under existing circum- 
*' stances ;" for they are far above the level of the rivers at the highest 
floods. 

" Some of the Low-level gravel is constant ;" not so the teiTac»»'. 
gravel, the isolated patches of which, however, must have 
connected. 

" That the ti-ansport of this drift could have been caused by the 
" bursting of lakes, by the sudden melting of the glaciers and snow of 
" mountain -chain 8, or by the transient passage of a body of water over 
" the land, is not possible, because the spread of the debris would have 
"been more general, would have held its course more irrespective 
" the existing watersheds, and would have shown an amount of wear 
',' propotlion to the distance travelled ; whereas in each basin the di^bris 
" is local, however low the watershed."' . . 

The terrace-gravels " are the result of river-action which took place 
" at a period befoi'e the excavation (? deepening) of the present 
" valleys." 

The materials of the gravel have often been brought fi-om some di*-j 
tance, and there are often large blocks of liard rocks. The bedding 
commonly confused and contorted. " The only adequate cause to pi 
" duce many of these effects is river-ice, the transporting power of whi<A' 
" is well known," 

That the rivers were larger and more rapid than now "is evident fi 
" the great quantity of debris, the prevalence of gravels, the coarseness 
" of the sands, and the general absence of mud- sediments." 

In the terrace- gravels shells are for the most part scarce, or wanting.^, 
all are of Uving species, and nearly aU live in the same district. "" 
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MammalB Beem to show that the climate was colder flian at present. 
" If WE had to depend only upon the organic remains for decieive 
" evidence of the nature of the climate .... we should at preseoi 
" fail to arrive at any safe and exact conclusion. If however these in^ 
" dications are taken in conjunction with the physical featuree, thg 
" conjoint evidence has weight and more preciaeneas." 

The flint-implements in the Terrace-gravel "are moat common w^here 
" the evidence of ice-action is the greatest ;" and some therefore "may 
" have been used aa ice-chiaels." 

With regard to the Low-level gravels the melting of winter-snows, 
Sec. " combined possibly with a larger rainfall, must have afforded to the 
" old rivers . . a volume of water far exceeding any present supply, 
" and giving them more of a torrential character." . . 

" Other forces, however, besides an increase in the water-power, eeem 
" required to account for the excavation of the great valleja . . . cold 
" and ground-ice have performed a very important part in the operation 
"... Another agent would eo-operat« with the last ; this la the 
*' freezing of the ground and the rending of the i^ocks by fi'oat." 

Mr. Prestwich " doubts whether, without an uplifting of the land, 
" the effects in question could have been produced . . . The eSbet 
" of this slow elevation would be to increase the velocity and erosive 
" power of the rivers. . . According to variability in the rate of 
" elevation, to intervals of repose, or to deflections in the current, and 
" (changes in the) velocity of the river, there may exist intermediate 
" levels or terraces of gravel, and variations in the inclination of the 
" slopes," In this district there are often three weU-marked levels of 
gravel, &c. 

The sheila of the Low-level gravel, except the Corbicvla Jlitminalis 
{not found in this district), " ai-e all common living species of England 
" and Frauce." The Mammalia are few in number, and " as with tJie 
" Mollusca, moat of the species are common to the two series." The 
fauna points to a somewhat colder climate than our own. 

The low-level gravel does not show the marked signs of ice-action 
seen in the terrace 'gravel. " From this tact and the general balance 
" of evidence furnished by the fauna," one is led to infer " a gradual 
" amelioration in the temperature, ending in the present climutal 
" conditions." 

" Flint- implements are nowhere so abundant. . . ' Flakes,' or 
" flint-knives, are abundant [not in our district, however; see p. 79.] . 
" admitting the climate to have become less severe during the low- 
" level gravel period, it would follow that the necessity of having 
" strong ice-chisels would have diminished." 

Mr. Prestwich notices " the remarkable uninterrupted succession of 
'■ life from the Pleistocene period under review to the present time — 
" a succession so large and important that it is not passible to imagine 
" the occurrence of any intervening iatasti^ophe of such a nature aa to 
" destroy the life of the period. There ai-e difliculties in the problem, 
" especially the disappearance of the larger animals; but the remarkable 
" and convincing feature in the case is the transmission to our time of 
" so large a proportion of the small and delicate land and freshwater 
" shells, which even now follow almost precisely the same law in their 
" distribution as they did at these latest geological periods."* 

For a refutation, of the doctrine held by many French geologists 
that the valley -gravels were formed by some imaginai'y " wave of 
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translatioD," or other sudden catastrophe, I refer the reader to a 
lately-published paper by Mr. Prestwich, from which I take the 
following extracts : 

" I have attributed the formation of these beds to river-action con- 
" tinued through a long period of time» and gradually excavating the 
" valley from the level of the high-level [terrace] gravels to that of 
" the low-level gravels." 

A section of the Somme Valley, as a type of such valleys, at the 
period of the terrace-gravel, would show " a shallow and broad river, 
** with numerous, generally dry, shoals and shingle-banks, but during 
" £oods, arising from the melting of the winter-snows, and a greater 
^' rainfall than at the present day, rising to a height of 40 to 50 feet above 
" its ordinary level, flooding the adjacent country, and depositing, out 
** of the course of the main current, the fine silt now forming the Loess 
[brick-earth], . , As the valley was by degrees excavated, such 
portions of the old river-bed as escaped denudation emerged gra- 
dually from the level, first of the river, and later of the river- 
« floods."* 

The loam or brick-earth that so often covers the gravel Mr. Prestwich 
regards as a deposit from flood-waters. Mr. Godwin- Austen, speaking 
of drift deposits on the Sussex coasts, says : — " With reference to the 
" conditions under which the brick-earth has been formed, it may be 
" stated generally that it is a subaerial deposit. In every instance, in 
** every country; it partakes of the nature of strata immediately conti- 
** guous. . . Its most usual character is that of the wash of a ter- 
" restrial surface under a far greater amount of annual rainfall than 
" we have at present. . . In any speculations respecting the origin 
" and circumstances of the brick-earth deposit, it must be constantly 
" kept in mind that the present physical features are not those of the 
** period when the brick-earth was deposited."! In parts of Kent, 
where there is a large area of sandy Lower Tertiary Beds, there is often 
some thickness of mere " rainwash brick-earth." 

Flint Implements, 

The gravel and brick-earth of the Thames Valley, &c. is, both in 
structure and position, like those deposits in the valley of the Somme, 
so noted for the finding in them of flint-implements that were clearly 
made by the hand of mau, together with the remains of extinct 
Mammalia, and for a detailed account of which I refer the reader to the 
papers of Mr. Prestwich J and Mr. Evans ;§ the former of whom has 
also drawn attention to the kinship of the French and English valley- 
beds, and has pointed out many gravel-sections in the district of which 
this memoir treats, where like implements may be expected to be 
found. II 

As yet I believe that but three implements have been found in this 
district, two merely lying on the surface however, and the third found so 
long ago (some 150 years), and its finding being so shortly recorded, that 
one cannot take it as evidence. It was found near Gray's Inn Lane, is 
now in the British Museum, and is figured in the former of Mr. Evans' 

♦ Journ. Geol. Soc. vol. xix. pp. 500 and 501. 

t Jouhi. Geol. Soc. vol. xiii. pp. 63 and 64. 

% Phil. Trans, for 1860, p. 277. 

§ Archsoologia, vol. xxxviii. p. 280, and vol. xxxix. p. 57. 

II Joum. Geol. Soc. voL xvii. p. 362. I would add to the sections to which 
Mr. Prestwich here draws attention all large pits whatsoever in the valley-beds, 
though surface specimens are more likely to be found than any in place in the gravel. 
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papers. The othei's were i)oth found by Mi-, Evans himself, one in 
1861 in a field near Bedmont, north of Abbot's Langley (Herts), the 
second iu 1862. 

With regard to the use to which these implemeuta iimy have bctii 
put, see p. 78. 



CHAPTER X.— POHT-PLIOCENE SERIES {continued). 
VALLEY DRIFTS— (OetafVerf Account). 

I aliftll firat describe those districts where these beds are shown on the 
map, that ie, along the Valley of the Thames, with small parts of 
those of the Loddon, Cohie, and Wandle. The same colour has been 
used lor Alluvium, Brick -earth, and Gravel, the last two being marked by 
stippling, and generally, though not always, divided by an engraved line 
from the first, but never from each other. All three have a different 
index"mark. 

It wUl make matters much clearer if the deposits of this large vkHey 
are treated of in different local divisions, as was done with the Tertiary 
outliers, starting from the west, as before. 

A, — On both Sides of the Thames above Cookham. 

The boundary of the tract mapped as gravel between the Thames and 
the Loddon, south of Shiplake, is quite arbitrary, a higher terrace 
spreading some distance to the south and south-west, but which could 
not have been mapped without carrying the survey back some way into 
the Sheet to the west(13). 

On the eastern side of the Loddou for two miles or so south of Twyford 
(here is some breadth of gravel, forming a flat about three-quarters of n 
mile broad, with a doubtful boundary on the south, where the London 
Clay is almost as flat as the gravel. At Hurst the foi-mer rises slightly 
from beneath the latter, but between that place and Haines Hill it is 
again flat. 

The gravel near Ruscomb belongs to a higher terrace, extending from 
the east of Stanlake to within a mile of Wai'grave. The railwi^- 
outting and a largo pit on its northera side give sections (seep. 12), 

On the other side of the Thames, from Shiplake to Medmenham, Hie 
gravel rises gently from the river-flat, its boundary for the most part 
following the contour of the ground, and nowhere a mile from the river 
(and partly in Sheet 13). The only notewoi-thy section is at the spot 
where the " G " of " Oaken Grove," north of Kemenham, is engraved 
on the map, in u pit that shows from 15 to 18 feet of coarse gravel 
(many very large flints, and pebbles of quai'tz, quartz-rock, and flint) 
with enough chalk in it to give it a whitish colour, and here and there 
to cement masses together : the matj-ix indeed looks very like a coarse 
mortal'. 

A narrow hand of coarse gravel, partly covered by alluvium, reaches 
along the bottom of the Hambledon Valley up to Fingest and Turville,. 

Going back to the Berkshire side of the Thames, there is a small low 
atrip of gravel at the foot of the high chalk cliff" opposite Henley (in 
Sheet 13). From Remenhnm to Aston there is more; and whilst the Chalk 
is at the surface on the southern side of the lane, just above gravel again 
comes on in the form of two outliers, the remains of a higher terracej 
tJie rest of which has been denuded. There is a gravel-pit by Iho road 
east of the church, and a chnlk-pit just below. Another larger maes 
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spreads from the river at Culham Court to the cliff-foot at Bisham, its 
boundarj-line gradually rising to a higher level at Hurley Bottom, and 
then falling eastwards. On the northern side of the high road at the 
foot of Rose Hill there is a pit, more than eight feet deep, in gravel 
made up of flints, flint-pebbles, and pieces of chalk, the last in great 
abundance ; and a like chalk-gravel occurs about the oval plantation 
in the park at Culham Court. On the other side of the road, just west 
of the Hurley turnpike, a gravel -pit gives a very good and somewhat 
remarkable section. When I saw it (in August 1860) the greater part 
was hidden by turf and fallen earth, the eastern end being the clearest 
and showing the following beds : — 

ft. 
Shattered flints (mostly large) and small pieces of chalky in a sandy 

matrix ; lenticular masses of light brown sand at one part - - 5 to G 

Buflf sand, partly clayey - - - - - -6 to 7 

Sandy gravel — subangular flints, pebbles of flint quartz and quartz- 
rock, and pieces of chalk — not gone through - - - 7 

In the last bed I found a piece of 1 large Ostrea or Gryphea (Oolitic), 
the only fossil from older beds, excepting those in chalk-flints, that 1 
have found in the valley-deposits of this district. At the western end 
of the pit this bed is rather thinner and buff* sand is shown below it, 
and at another part there is at the top of the section an earth made of 
little else than small pieces of chalk. In the chalky gravel that here 
forms the top bed, as also in that at Rose Hill, there are pipes of a 
brown clayey earth with flints, most likely a mere soil, or " rain- 
wash," owing to atmospheric action. 

From the sections noticed above it is clear that the gravel between 
Marlow and Henley is in great part made up from the chalk itself, and 
not only from the hard flints in that rock, and that this is the case not 
with the lower part only, but also with the higher. 

The Hurley pit has yielded many fine Mammalian remains, which 
were saved through the care of Mr. Sheldon Wilkinson, of Great 
Marlow, who gave me the following list of the specimens in his col- 
lection, and told me that all of them were found in the gravel at a 
depth of about 18 feet from the surface.* 

Bos longifrons, an almost perfect skull and horns. 

? Cervus Tarandus (Reindeer), horns of 

Elephant, teeth and tusk. 

Felis spelcea (Cave-tiger), teeth. 

Hippopotamus, incisor. 

Horse, 

Mastodon, parts of tusks. 

BMnoceros, 

Again crossing the Thames we find gravel spreading northwards 
from the river from Hurleyford Grove by the north of Great and 
Little Marlow to the Loudwater Valley. It may perhaps run further 
up the valley N.W. of Great Marlow than is shown on the map. From 
this eastwai'ds to beyond Little Marlow its boundary-line is at a com- 
paratively high level, some way up the flanks of the hills. There are 
several pits. 

.5*— 0» the Might Side of the Thames from Coohham to Egham, 

On the Berkshire side, between Cook Marsh and the Great Western 
Itailway near Maidenhead, is a most interesting gravel district ; for 

* I am sorry to say that since this wa? written I have heard of Mr. Wilkinson's 
death and the dispersion of his collection. 
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slthougli of no great broodth compared to the wide-spreading mass 
further cast, yet as the gravel is here underlaio by the Chalk, and not, 
as there, by the softer Tertiary beds, the valleys worn through it are 
clearer than is tlie case to the east ; moreover the cisia facts are here 
brought together into a small space, not scattered over a large one. To 
make the following remarks more easily understood, a map of the 
country between Cookham and Maidenhead is given in figure 12. It 

( of Gravel N. of Maidenhead. 
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parts. It will also be seen that these creeks, so to speak, of Chalk do 
not reach beyond the highest terrace, but are brought to an end at the 
higher edge of the second terrace by the gi*avel there falling to a lower 
level (see fig. 13). In some places the denudation through the gravel 
of the third terrace has left outliers, surrounded on all sides by the 
Chalk ; and it is not unlikely indeed that the whole of that terrace may 
be cut off in this manner by a very thin strip of Chalk coming to 
the surface along the boundary of the second terrace ; but as loose 
matter like gravel is often brought down by rain to a lower level, so as 
to hide its original boundary, this is doubtAil, although it is certain that 
the Chalk is very near the surface along that line. 

* Along the railway-cutting through the most northern outlier in 
fig. 12 the gravel is well shown, and is cut through to the Chalk, 
except at the southern part : there are pits lust west of Cookham 
rail^j-station ; brown sLdj grarel with beds of sand is shown in the 
road-cutting half a mile to the south, and thence to Maidenhead there 
are many other sections. At and west of the station on the branch 
line at that town the gravel is again shown (see p. 45) ; whilst a little 
to the east there is a large chalk-pit, without any gravel-capping ; and 
♦Still further a brickyard, giving a section many feet in depth of brown 
sandy brick-earth, which belongs to the second terrace, and must abut 
rather sharply against the Chalk. The lowest terrace rises but slightly 
above the alluvium, forming a flat only a few feet higher than that of 
the latter. This terrace moreover seems not to be continuous, but to 
have been worn away by the river in such m^ner that the alluvium 
sometimes abuts against the second terrace, in which case the gravel 
generally rises at once well above the marsh-land. However it is not 
always easy to make out to what terrace a gravel-flat may belong. 

Fig, 13. — Section from the Marsh S, of Coohham to the Hill 

S. of Cookham Dean. 




Horizontal Scale, 2 inches to a mile. Vertical Scale, about three times as great 

(an inch to 880 feet). * Sea-level (approximate). 

a Alluvium, b Gravel, c London Clay, d Reading Beds, e Chalk. 

The woodcutter has failed to show the alluvium above the gravel on the extreme E, 
of the section. 

The section &g, 13, part of the line of which is shown on the map, 
fig. 12, may help to give an idea of the different terraces. It must be 
borne in mind that the horizontal scale of the section is twice, and the 
vertical therefore six times, as large as that of the map : even with 
this some exaggeration could not be helped. It is carried westwards 
through the Tertiary outlier near Cookham Dean (No. 43, p. 44). 

The third terrace ends off" on the west somewhat suddenly, rising 
very slightly above the Chalk, which shows that the gravel has spread 
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further in that direction, its present boandary being causcil bj dcrni- 
datiim (see p. 15). 

In the high terrace (only partlj shown in Sg. 13) spreading from the 
railway S.W. of Maidenhead to Shoppenhanger's Farm and the west 
of Bray Wick, there are many sections. Thence eastwards to Windsor 
the boundary-line ia somewhat doubtful, as the Tertiary beds for the 
most part do not rise at ouee from beneath the gravel, but for Bcma 
distance form a flat coutinuona with it. Keur the main road, howsreov 
there are many gravel-pits. The sides of the brook, half a mile west of 
Surly Hall show two or three feet of clay over the gravel ; this maj be 
merely the wash of the Tertiary-land on the south, but if there be much 
of It the boundary'line of the gravel will be all the more doubtful, 

Ftom Windrtor to Egham the gravel does not seem to rise to any 
great height above the river, luid along the edge of the alluvial fiat of 
Long Mead and Bnnney ilead there ia hut a narrow fringe of it. At 
the lodge by the Victoria Bridge in the Home Park I saw, in February 
1858, a little gravel over five or aix feet of light>-coloured sand. 
Kemaina of elephant, ox, and deer have been found " near the new 
" garden at Frogmore, in agraveUpit. . . at about the depth of 15 feat 
" from the surface, The upper soil for about four or five feet is san^ 
" loam, then there is aix or seven feet of red gravel, and three or toui. 
" feet of washed gravel (wet gravel ?) in which the bones were found."* 

C. — On the North of the Thames from Maidenhead to the Colne. 

On tlie northern eidetf the Thames east of Maidenhead the gi-avel 
and brick -earth take up a very great space, the boundary-line running 
thence eastwards to the northern part of London. This large tract 
may te divided into four divisioos, by the Colne, the Brent, and the 
Serpentine. 

The boundary-line winds round the hill on which Taplow stands, 
getting higher and' higher in its N.E. course to Poyle and Burnham 
Grove, from which last place, by the north of Farnhani Royal, Stoke 
Poges, and Wexham, to Iver, on the Colne, it is doubtful. This gravel 
IB here but slightly separated from that of the higher levels of Drop^i 
more, Stoke, and Fulmcr Commons, &c. (not coloured on the map) by 
ft narrow outcrop of the Tertiary Beds ; indeed I cannot but feel some 
doubt ns to whether the high-level gravel here is not merely a higher 
teri'ace of the lower deposit. There is an outlying patch, not shown on 
the map, on the north of Burnham and Hiteham, that must belong to 
the latter. 

North and east of Bnrnhom the gravel is cut through by the valley 
along which a small stream flows to Ash Mill, and it is not unlikely 
that further east other brook-valleys may cut through the gravel to 
the Tertiary Beds ; some must nearly do so at all events. 

There ai'o many signs of terraces, but they are not very well marked. 
I noticed one that seemed to run liy the south of Faruhom and Stoke 
churches, and by the north of that of Wexham to the southern end of 
Laugley Park ; and another at a lower level, nearly along the high road 
from Taplow rail way -station to Aeli Mill, and then on the south of that 
road to Upton. 

On the northern side of the railway, a little cast of this station, there 
is a very large pit iu part of which the gravel is cut through to the 
Clialk. It was here that the Rev, C, Kingslcy and Mr. J. Lubbock 
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found the skull of the muek-buffalo (Bubalus moschatus) described by 
Professor Owen.* In his " Note on the Gravel, &e." Mr. Prestwich 
fiajs that besides this skull '^ Mr. Lubbock procured a few elephant and 
** other bones^ but in a very imperfect state. They were all found low 
** down in the gravel — ^at the point where it becomes mixed with chalk<« 
** rubble, or on the top of the Chalk itself .... The bones, as usual in 
** such situations, although very friable, are tolerably entire, or if broken 
** are not worn "f (see also p. 75). 

I am not quite prepared to agree with Mr. Prestwich in calling the 
higher bed of gravel of the section in his paper above quoted '' high- 
level." In that section the southern slope of Taplow Hill is (needftiUy) 
much exaggerated, and thereby also the vertical distance between the 
two beds of gravel. I believe that further east the gravel is continuous, 
or slopes up, from the level of the lai^e ballast-pit near Taplow station 
to thfi^ of Taplow village, and I therefore think it likely that the high- 
level gravel of the section may be merely a higher terrace of that at the 
railway, which latter itself belongs to a terrace many feet above the 
river. Mr. Prestwich himself says that it is '* very similar in many 
** respects to that in the valley." 

Around Bumham, Famham Royal, and Stoke Poges there are many 
pits, some large, in the usual flint-gravel, which, rising gradually j&om 
the river, must here reach a height of more than 100 feet above it. 
There are other sections of the gravel from Taplow, by Slough and 
Upton, towards Colnbrook, and also in the lower gravel-flat of Domey, 
Boveney, Eton, Datch^t, Horton, Wyrardisbury (or Wraysbury), and 
Colnbi'ook. Near Datchet the gravel is often hardened into a sort of 
breeeia by the infiltration of a small quantity of iron. 

At the brickyard above the railway, S.S.W. of Burnham, there is 
light-brown or buff loam (brick-earth), 10 feet thick, above the gravel. 
There is a great spread of this from Slough towards Wexham and 
Langley Marsh, indeed eastward to the Colne, and just north of the 
first place, it is largely worked. 

On the western side of the Colne, just above and below Denham, the 
gravel has been mapped. About a mile south of that village brickf 
earth is worked. 

D. — North of the Thames between the Colne and the Brent, 

This is the widest tract of gravel and brick-earth in the whole of the 
Thames Valley, and there are many small streams flowing through it. 

A spur of gravel spreads over Uxbridge Common northwards to 
Harefield Lodge, and forms the top of the hill. This high terrace may 
j)erhaps be an outlier, separated from the lower gravel on the south by 
denudation through to the underlying London Clay in the higher part 
of Qxbridge, along a line parallel to, but a little above, the High Street 
The gravel has been denuded away along the valley between Ux- 
bridge and Hillingdon, to a poinl a little south of the road ; but it 
again spreads northwards, over the higher ground, to Little Hillingdon, 
and thence to the brook at Yedding Green, the boundary-line gradually 
falling to a lower level. The rectangular area of brick-earth between 
the last place. West End, and the canal has a doubtful boundary. On 
the other side of the canal the London Clay rises up from beneath ; but 
further east a spur of gravel reaches northwards to Greenford, and is 



* Joom. Grcol. Soc. vol. xii. p. i24. 
f Jonm. Geol. Soc. vol. xii. p. 132. 
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cut off oil the east by the Brent, which river has worn its way throngli 
to the London Clay as far south ns Hanwell, if not further. 

Around Hillingdon and Hayes tliere is gravel, shown in matiy pits ; 
south of Uxbridge there is brick-earth as well ; and at West Drayton, 
and thence to Southall, there is a great sheet of the latter, giving riee t» 
many and large hrickyurds. Near Drayton the brick-earth is notvery 
thick, mostly not more than six feet perhaps } and it has been quit« 
worked out in many places, the gravel below having been thereby laid 
bare, and the level of the ground evenly lowered over areas of many 
acres. The shallow cuttings along the canal show both the brick-carCb 
and the underlying gravel. 

Between Southall and Hanwell there is a gi'eat thickness of gravel, 
which may be well seen in some large pits where the Great Western 
Railway crosses the high road, and also in the cutting of the Brentford 
branch-line. Southwards there is brick-earth at Spring Grove, and etiU 
further south gravel only. 

At Staines, Hounslow Heath, &c. there is again gravel. There 
is a pit about a quarter of a mile south of Hanworth church, and 
gravel is shown in the railway-cutting at Hounslow Station. A fairiy- 
mai-ked terrace rises on the western side of the brook from Isloworth 
to Twickenham, and thence south towards Maude Cottage. It seems to 
be a gravel terrace ; at Twickenliam there is brick-earth on the lower 
ground at its base. 

Whilst this memoir was in the press I visited the works of the new 
Tharoea Valley Railway. The long cutting westward of Teddington 
was not finished, the middle part being untouched. The shallow north- 
eastern end, about half a mile N.W. of Strawberry Hill, is in gravel ; 
but as the ground rises westward tho London Clay rises up from below : 
it is dark grey, and with an almost continuous bed of septaria. The 
junction of the clay and the gravel is for the most part even, and only 
the very topmost part of the clay discoloured brown. The gravel is 
evenly bedded, and a great quantity of water was thrown out from 
it by the underlying clay. The south-western end of the cutting is 
also in gi'avel, in parts cut through to theXondon Clay. 

On the northern side of the Brent, from tho east of Greenford to a 
little beyond Perivale, there is a gravel-flat about a quarter of a mile 
broad, the western part separated from the stream by a strip of London 
Clay from which the gravel Las been denuded. 

E. — North of the Thames betweeii the Brent and the Serpentine. 

From Hanwell to East Acton the gravel ends off nt the foot of the 
London Clay hill ; but thence eastwards to Netting Hili the boundary- 
line of the valley-beds is somewhat doubtful, as the highest grayef 
terr'acB is there wanting, and it is the middle terrace of bi'ick-earth that 
spreads over the London Claj'. To make matters worse the brick-earth, 
generally very sandy, is here not unlike the stiff London Clay; however 
anyone who has shot at the rifle ranges on Wormwood Scrubs after wot 
weather will never doubt that both soil and subsoil are of the stifiest 
clay. 

At the top of Netting Hill there is a high terrace of gravel, sepa- 
rated from the lower terrace of Kensington by a narrow strip of Ixmdon 
Clay, laid bai'e by denudation through the gravel from Holland House 
eastward, above the High Street, to a little west of the Gore — perhaps 
even further east, as shown in Mr. R. Mylne's map, in which this strip 
of London Clay is carried on to that just south of the Serpentine. This 
terrace is the cause of tho springs and moist ground in the southern part 
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of KensiDgton Gardens^ where the water is thrown out from the gravel 
by the underlying stiff clay. At Netting Hill the gravel does not seem to 
spread far to the north of the Bayswater Road, and it has been denuded 
through for a short way down the Serpentine valley, there being a very 
narrow outcropping fringe of London Clay along the western edge of 
the water in Kensington Gardens. It is this latter formation of course 
that holds up the water of the Serpentine ; and it again comes to the 
sur^Eice at the eastern 'end of the lake, and separates two terraces of 
gravel from Hyde Park Corner through the Green Park and on the 
south of Piccadilly to near Charing Cross, making a slight rise of the 
ground along that line. The Museum in Jermyn Street, the head- 
quarters of the Geological Survey, is, I believe, partly on the gravel, of 
the higher terrace, and partly on the clay. In Mr. Mylne's map the 
latter is coloured some way up the hollow that runs across Picctidilly : 
this may be right, but I do not know on what evidence it rests. 

Near Hanwell, Ealing, and Acton the gravel is often shown in pits 
and railway-cuttings ; there is also brick-earth, which is worked at 
Ealing Common. 

Near Brentford, Acton, and Ch is wick the terrace-structure maybe 
well seen. I have traced the rise of the highest teiTace from Drum 
Lane by a little below Gunnersbury and Acton to East Acton, where 
this terrace ends off and the next below, chiefly of brick-earth, takes up 
the whole space between Wormwood Scrubs and the Thames. The rise 
of the latter terrace I have traced from the river at Kew Bridge by the 
north of Strand Green, where it is very well marked, to the south of 
Chiswick House, and thence to the river again at Chiswick. 

The space south of this line, that is in the bend of the river between 
Brentford and Chiswick, belongs to another terrace (the lowest) of 
gravel, capped by a foot or more of light brown sand. 

The second or middle terrace is here the most important, owing to 
the wide-spread bed of brick-earth above the gravel, and the most 
interesting, from the fact of mammalian remains having been found in 
the gravel. The late Mr. J. Trimmer was, I believe, the first to make 
known this discoveiy,* and he was followed by my friend and first 
teacher of geology, Prof. Morris, who has given an account of the beds 
shown in the cutting of the South Western Railway at Kew Bridge 
Station and of the fossils found in them.f From this latter paper I 
have taken not only the list of fossils given furtlier on, but also the 
following section and remarks, as the cutting must have been much 
clearer when seen by Prof. MoitIs than in 1860 (when I surveyed that 
neighbourhood) although part of it was then being widened : — 

ffc. 
Vegetable mould - - -- - -1_ 

Brick-earth, fine brownish loam - - - - 4 

Sand, bedded and false-bedded, with a little gravel - 6 

Sand with clay and irregular gravel - - - i 

Ferruginous gravel and sand, with patches of clay - - 1 

Clayey sand and sandy gravel, with large flints here and 

there (Bones and Shells) - - - - 1 to 2 

Ferruginous sand and gravel - - - - i 

Light clayey sand and ferruginous gravel with boulders 

(pebbles ?) of quartz, granite, rock with ammonites, &c. 

(Bones) - - - - - - 6 to 7^ 

London Clay. 

* " An Account of some Organic Remains found near Brentford," Phil. Trans. 
1813, p. 131. 
t Joum. Geol. Soc. vol. vi. p. 201. (See also p. 75.) 



^about 20 ft. 
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'' The section above given, although differing in miiior deftails, pro- 
*^ sents similar general characters to those recorded by Mr. Trimmer as 
" occurring in the clay-pits examined by him, one of which is more than 
'' a mile distant." It ** gives the principal features of the deposit, as 
'' exposed in the deepest part of the railway-cutting, which extended 
^^ for about a third of a mile, and presented great variations in the order 
*^ and relative thickness of the sands and gravel, which pass into one 
" another in a very irregular manner.'* Here, as at Hurley and Tap- 
low (see pp. 81, 85), ^^the bones were most abundant in the lowest 
" stratum." They were of the following species : — 



Bison prisctu. 

Bos longifrons, 

Cervus elaphus (Red Deer). 

' ' ■ • Tarandus (Reindeer). 



Elephas pHmigenius. 
Fehs spekea (Cave Tiger). 
Hippopotami^ major. 
Rhinoceros tichorhinus. 



Besides these, shells of the following molluscs w^e found :— 



Bithinia lentaculata, Linn. (= B, 

impura), 
Limnaa auricularia, linn. 
■ ■ stagnalis, Linn. 

Succineaputris, Linn. (= S. amphibia). 



Valvata piscinalis, Miill. 

Anodonta cygnea, Linn. (= A. mii- 

tinus), 
Cyclas cornea, Lii^n. 
Pisidium amnicum, MiilL 

At Coles Hole Pottery, just north of Kew Bridge Station, brick-earth 
and a little gravel and sand are found above the London Clay, wbieh 
Jast is worked. 

Over the greater part of the tract north of the high road froln 
Turaham Green to between Hammersmith and Kensington the gravel 
is covered by the usual brown loamy brick-earth, only a few feet tbick^ 
so that in many places it has been worked away ; however, on both 
sides of the railway for some way south of Wormwood Scrubs, the 
brick:-earth takes a new character, being a brown clay, rather like the 
London Clay (see also p. 86), but with lines of " race " and here and 
there of small flints, and sometimes slightly sandy. At one brickyard 
I was told that gravel had been found below some 10 or 12 feet of this, 
but that at another part 30 feet had been sunk thi*ough clay alone, the 
lower part being stiffer and of a more bluish colour (London Clay ? — 
without gravel between it and the brick-earth). 

This terrace extends to the Thames at Hammersmith, but there is a 
thin strip of the lowest terrace (gravel) along the river, from about 
three-quarters of a mile south of that place by Fulham church to 
between Parson s Green and Sandy End, where it seems to run- as a 
spur up towards Walham Green, and then to the Thames at Cremome. 
Of course this line is that of the rise of the second and principal terrace, 
which seems again to form the river-bank at Chelsea; 

The highest terrace at Netting Hill is gravel. In pits dug for the 
foundation of a house on the northern side of the Bayswater Road I 
saw many feet of coarse light-coloured sand. 

F, — North of the Thames and East of the Serpentine. 

On the northern side of the lake at 4ts eastern end the gravel comes 
down to the water, as the cutting for the large sewer (main drainage 
works), but a few yards from the edge, showed a great thickness of 
gravel. Further west, h'bwever', the London Clay comes to the sur- 
face for some way up the little hollow, and then, as on the other side 
6f the lake, forms a narrow damp fringe between the gravel and the 
water to the Bayswater Road. The boundary-line then still follows 
the course of the brook as far as the Great Western Railway, whence 
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^eafti^ardfi bj Faddington to the southern part of Regent's Park it is 
'donbtfbL In Mr. Mylne's map the gravel is. coloured farther ta the 
north: than on the Survey map, perhaps rightly. 

in the excavations for the foundations of the Langham Hotel, 
Portland Place, below the "made ground " about 15 feet of sand and 
gravel were dug thrpugh. The sand was in excess, and b6th were 
bedded and false-bedded. Th^e was much black earth in the sand, 
and the gravel was at one place quite blackened by it. 

In. making the tunnel for the Metropolitan (Underground) Railway, 
a great thickness of gravel was found the whole way from Faddington 
to Euston Square, showing that the boundary must lie to the north of 
the Marylebone and Euston Roads. In most parts much water was 
thrown out from the gravel by the underlying clay, making constant 
pumping needful. Beyond Euston Square the tunnel is in London 
Clay, the gravel haying been denuded away along the valley of the 
Fleet (£rom Eang's.Cross towards Blackfriars Bridge).' 

On the other side of this valley a bay of London Clay runs som6 
way along and east of the Lower Road, Islington, and a spur of brick- 
earth, with a doubtful boundary, runs out from Islington over the 
New Cattle Market. In Mr. Mylne's map the brick-earth and gravel 
of Islington, &c. is cut off from the main mass, and shown as sur- 
rounded on aU sides by London Clay. I cannot say that this is not 
the true state of the case, the ground being covered with houses, but 
the balance of probabilities seemed to me to be against it. Mr. Mylne 
also gives the brick-earth of Copenhagen Fields a further range west- 
ward than is shown on the Survey map, and this I am more inclined to 
agree with, as I lately noticed in the collection of Mr. Wetherell of 
Highgate some bones of Elephant and Hippopotamus^ with which was^ 
the following note, written by that gentleman in 1857 : " Fragments 

of bones were found about 15 years since in digging 

for a sewer on the side of the road leading from Holloway to Camden 
Town, and near Brecknock Crescent. The bed in which they oc- 
curred was only a few feet from the surface, and rested on the 
« London Clay." 

From Highbury the boundary-line runs north-eastwards to the edge 
of the district, the brick-earth and gravel forming the rising ground of 
Highbury Terrace, Paradise Row, and Stoke Newington. Near High- 
bury the former is very thick, sometimes nearly 30 feet of it having 
been found ; at one of the brickyards it is capped by a clayey gravel,, 
and underlain by sand and gravel ; and at another it is somewhat 
bedded. There are also brickyards on the northern side of the North 
London Railway near Newington Station, south of which there is 
brick-earth, gravel, and sand. The great quantity of the last in this 
neighbourhood is noteworthy. The brick-earth is here worked away, 
so that the foundations of the houses (built of the bricks made from 
it) rest on the gravel below. 

In Mr. Wethereirs collection there are some remains of Elephant 
and Hippopotamus from Newington, and " in the excavations for build- 
" ings in many parts of London near the river, animal remains have 
" been found, as at Waterloo Place,"* Mr. Prestwich has described a 
fossil-bearing bed in the gravel at Hackney, just beyond our districtf 

Gravel and sand have been shown by the excavations for sewers, &e. 
along Tottenham Court Road and Oxford Street. 

Along the Fleet valley there have been famed springs, thrown out 

♦ Morris, in Mag. Nat. Hist 2d ser. vol, ii. p. 540. 
•( Joum. Geol. Soc. vol. xi. p. 107. 
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from tlie gravel liy the London Clay, am! wIucU have given tb«nr 
noraeB to the thickly-housed districts that were the meaua of ttrir 
destruction (" Clerk en well," " Bagiiigge Wells," and " Coldbatii 
Fields "), whilst " Holhorn " (Old liourne) ia suggestive of the brook 
itself, the "Fleet Ditch" of some years ago. In other parts of London 
we find Iho names " Walbrook " and " Holywell." 

It is from thp gravel tiiat tlie many shallow wells of London get 
tlieir water, once famous for its wholesomenesfl and purity ; t)nt dot, 
though clear and sparkling, more noted for the large amount of hortfal 
organic matter from graveyards, &c. that it holds in solution. 

G — On the Surrey Side of the Thames. 

The flat of Ham and Petersham U grovel, and the boundary aeems 
to be almost exactly the same as that of Richmond Park, within which 
the London Clay rises up sharply to some height above the flat. Some 
slight signs of low terraces may be seen at the noi'thern part of the 
tract. At Ham Common there ia at one part a little brick-earth, 
at another a little sand, and at Petersham much of the latter above the 
gravel ; whilst near the river there is chiefly gravel only. 

From the higher part of Hichmond the London Clay slopes right 
down to the river, hut a little south of the bridge gravel again cornea 
on, and seems to spread over all tlie lower part of the town, whence 
ihe boundary-line runs eastward to Wandsworth. The only change 
from the easterly course ia south of East Sbeen, where the gravel has 
once run some way up the brook-valley, although the brook has eioco 
worn its way through to the London Clay down to within a quarter of 
ft mile of the high road, leaving a spur of gravel on either side, beyond 
which Ihe London Clay hills rise up, us shown in the section, fig. 14 
(along a line a mile and a half long, and nearly E. and W. j the vertical 
scale exaggei'ated). 

Figure li. — Section front the Northern Part of Roehampton to 

Hichmond Park {south of Sheen Cotnmoii). 
Ritlrai.:,!!!! r.'.rk. Brook. ItDcliimplon, I 



a Gravel. fi London Clay. 

In Kew Gardens there is gravel, and in parts sand above it, and fl. 
latter is shown along the lane S.E, of the village. At East Sheen, 
Barncfl Common, and Putney there are sectioiis of the former, which 
is ent through to the London Clay in the railway-cutting eiist of the 
Inst place. Between the railways at Banies there is sand and a little 
brick-earth over the gravel. 

At East Sheen riees a fairly-marked terrace (the third, or highest), 
which however I have not traced for any distance ; but I have traced 
the rise of a lower one (the second) from the river at Bamce, between 
the village and the railway, to the brook (S.E.), and thence eastward, 
on the southern side of the brook, to the river at Putney. The lowest 
terrace therefore here takes up the apace in the bend of Ihe river, as on 
the other side in the bend next to the west (see p. 87). 

The part of the Wandle Valley that ia mapped in this sheet of tho 
Geological Survey Map seems to be quite fi-ee from gravel on tho 
weslem, whilst there is much on the other side. At the southern edge, 
east of and touching the aUuviutn, is a small triangular flat of London 
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Claj, free from gravel, the northern part of an outcropping patch that 
spreads some waj to the south (Sheet 8). East and north of it the 
gravel comes on, rising slightly, and forming a band gradually narrowing 
n<Mi;hwards from three-quarters to less than a quarter of a mile, and 
i)onnded on the east by a strip of London Clay, which again rises a 
little and narrows northwards from half a mile to nothing, or next to 
nothing, at Wandsworth ; a higher terrace of gravel coming on above 
that formation, and widening northwards from less than half a mile 
between Tooting and Streatham to a mile at Wandsworth Common, at 
which last place it forms the highest ground. This gravel is separated 
from that of Clapham Common, which belongs to the same terrace, by 
the valley of the little brook that flows into the Thames at Battersea, 
which is cut through to the London Clay as far north as the railway. 
The effects of the denudation of this neighbourhood are remarkable, 
though on a small scale. The railway-cuttings through Wandsworth 
Common show both the gravel and the underlying clay ; the junction 
is very uneven and irregular in that of the Crystal Palace line, so much 
so indeed that the clay is often almost at the surface, though a few yards 
off it is covered by many feet of gravel. The northern end of this high 
tei^race is very well marked, and forms the rising ground from the south 
of Wandsworth railway-station north-eastwards across the railway to 
the junction with the other line. It is not indeed impossible that a 
very narrow band of the London Clay may crop out along the flank of 
this low hill, and make the gravel above an outlier ; but it would not 
have been safe to map it so. In a hole dug 50 or 60 yards south of the 
railway, on the road to York Place, I saw, in April 1861, about 20 feet 
of buff sand, with here and there a few small flints and pebbles, and as 
this is a little way up the slope of the hill it goes against the likelihood 
of the London Clay coming to the surface. 

The works of the " Southern High-level -Sewer" were of use in set- 
tling the N.E. boundary of the Clapham gravel ; for whilst at " the 
Plough," and thence for some way towards Stockwell, gravel was found, 
further in that direction, near the fourth milestone (from London 
Bridge ?) the London Clay was found at the surface ; still further, and 
bearing to the right, at Stockwell Green the trial-bore showed a thick- 
ness of more than 12 feet of made ground and gravel over the clay, 
proving that a lower terrace has there come on. The rise of the high 
terrace at Clapham is well marked, as at Wandsworth Common, and 
runs a little north of the road from Battersea Rise to the northern part 
of Clapham, and along this line there may again be a narrow outcrop of 
London Clay along the flank of the hill near the last place, east of which 
there are pits, close by the road, in sandy gravel, bedded and false-bedded ; 
the like being also shown in the cuttings of the London Chatham and 
Dover Railway. 

Mr.Prestwich, in his valuable little work, " The Ground Beneath Us,"* 
to which I would refer the reader for a general account both of the 
Gravels and the older Tertiary beds around London, classes the gravel 
of Clapham and Wandsworth Commons as " high-level." I have said 
before (p. 68) that I use that term in a different sense, and would rather 
call this " terrace-gravel." The section given by Mr. Prestwic!i 
(fig. 17, p. 30 of his pamphlet) exaggerates the vertical distance 
between the gravel in the bottom of the Wandle Valley and that o.i 
Wandsworth Common, which in reality is not great ; indeed I have 
reason, as before stated, to think that the two beds join to the north. 



♦ Van Voorst, London, 1857. 
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I do not think with Mr. Prcslwich that " the gravels on Clftpham, 

" Wandnworth) nnd WimlilGdon CommonB are on the aune 

plane "(p. 31) ; the first two are, without iloubt ; but the last is higher, 
and may perhaps belong to the " high-level ; " though I do not think 
it impoBsibie that it may he another and still higher terrace of the 
" low-level." 

V The lower terrace of Battersea, &c. epreads up to the base of the 
one jnBt described, and thence eastwards, the latter being absent, comes 
uex.t.to the London Clay, the boundary of the pjavel running S.E. to 
the foot of Heme Hill, and. thence along the base of the line of hill to 
Camberwell. I cannot say that all the space between this line and the 
river belongs to one terrace ; indeed, Battcrsea Park seems to form a 
Still lower one, and there are signs of the same in the thickly-bnilt 
districts north of Camberwell. KoUth and east of Battersea there is 
nluc^ brick-earth, which is worked; Along tho coarse of the great 
sewer between North Briston and Camberweil much gravel was founds 
and much *ater also, 20 feet of gravel and sand having been dng 
tlirough in places without touching the London Clay. 

Islands of Gravel. 
Besides the tracts above described, over which the gi'avel is at the 
surface, it must be remembered that beneath the alluvium of tho river 
it is also present. Moreover, it is not uncommon to find masses of 
gi'avel cropping out from beneath, and surrounded on ail sides by the 
alluvium of the river. These may he called " islandB," I do not know 
of any below Windsor. In the valley of the Loddon there are two, 
the one just west of Whistley Mill, the other a little to the south. 
There is a small one about three quarters of a mile south of Sbiplake, 
and another in Wargrave Marsh, Others occur on the west of Hamble- 
don Lock, at Medraenham .Abbey, at Low Grounds (S.W. of Great 
Marlow), just east of Marlow Mills, at Cookham and at Taplow Mills. 
The long flat of the lowest terrace from Whitbrook Common (south of 
CoOkham) to Bray Mead may perhaps be an island ; it is at any rate 
all but separated from the rest of the gravel, on the west, by a strip of 
alluvium. 

Valley of the Lea. 

The western boundary of the gravel of this river runs within the 
eastern edge of our district from the north of Enfield for nearly five 
miles to the south. The line is in great part doubtful, but from Enfield 
to Clay Hill follows that of the New River, on its west. There are 
pits at Enfield, and again near Millfield House, where a thickness of 
10 feet of gravel is shown. 

As before noted, tho gravel just to the west may perhaps bo a higher 
terrace of this (see p. 71). 



CHAPTER XI.— POST-PLIOCENE SERIES {continue^^ 
VALLEY DRIFT {continued). 
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I will now notice thofe tnnascs of valley brick-earth and gravel that are 
not' shown on tho mop, except by ihe engraved word " gravel." 

Over the higher ground west of the Lod<lon there is a thick wide- 
-spread sheet of gravel, whicli has been fomid in wells at Woodley Green 
»nd is shown in the railway-cutting on tho north, but has not t>eeu 
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maippied for the reason given at p^ 73, although I believe it ib a high 

terrace of Ihe valley^beds. 

On the top of the steep chalk-cliff on the southern side of the Thames 
' between Cook Marsh and Winter Hill Farm there is gravel, the remains 

most likely of a verj high terrace, as the Chalk and the Tertiary beds 

rise up to a much higher level on the south-west, and are free frotn 

graved except at the tops of Bowsej and Ashley Hills, where there is 

some of quite a different kind (see p. 69). 

Along the Loudwater' Valley there is here and there a little gravel, 

which most likely occurs everywhere beneath the alluvium. A narrow 
. strip -perhaps runs up' the bottom of the valley from where the alluvium 

begins to a little above West Wycombe. 

The large mass north of Hitcham and Bumham I take to be an 
outlying part of a lugh terrace. At' the brickyard about a quarter of 
a mile S.E. of Wigmore Heath there is light^oloured bedded brick- 
earthv many feet thick, in which mammalian boneSy in a much perished 
state, h&ve been found. 

There is most likely a narrow deposit of gravel in the bottom of the 
Misbourn valley as high as Great Missenden, and perhaps farther north, 
whence to Amersham it is but slightly covered here and there by 
alluvium. In a pit at the eastern comer of Shardeloes Park (and 
opposite Mantles Green) the gravel is 12 feet thick. Below Amersham 
it is covered by alluvium ; and the same is for the most part the case 
along the valley of the Chess. 

In the valley of the Bulbourne at Berkhampstead there is gravel, lower 
down covered by alluvium. At Crouch Field, on the northern side of the 
stream near its junction with the Gade, is a brickyard, the pits supplying 
which show pipes of gravel, with here and there a little brick-earth, in 
the Chalk. At a higher level, towards Green End, there is a terrace 
of gravel, many feet thick, and at Frogmoor End, below the jimction of 
the two streams, there is more of the same. I learn from Mr. J. Evans 
that a tooth of elephant was found in the gravel near Apsley Mill, in 
making the canal. The small road-cuttings near the bottom of this 
valley are often in gravel, which here occurs not only in the bottom, 
but spreads some way up the hill sides ; signs of small old pits may be 
seen in places ; and about three quarters of a mile southwards of 
Hunton Bridge there is one now open, between the road and the 
railway. 

Along the valleys of the Ver and the Colne gravel is abundant ; and 
in the latter, above the junction of the two, is a high terrace ; with a 
pit at London Colney. Below the junction the same thing again occurs 
above Waterside Farm and thence S. W. to beyond Watford. A thickness 
of 12 feet of gravel is shown in a pit in the small side-valley above 
Waterside ; and in the next side-valley (west of Bricket Wood Common) 
there are also some pits. The railway- cutting N.W. of Watford 
Station shows gravel, in great thickness, lying irregularly on the Chalk ; 
the former has been much worked, for ballast, &c. and belongs to tho 
high terrace, which is here for the most part cut off from the river-flat by 
denudation through to the Chalk along the banks of the stream, as may 
be seen at Bright Wells and thence towards Twopits, and which spreads 
over the low flat-topped "hill S.W. of Watford. In making the railway 
between this last ^lace afid Rickmansworth (1862) an in*egular junction 
of the gravel and the Chalk was shown in the cutting at the town, and 
also- in the larger one at Bright Wells. At the eastern end of the latter 
the gravel is 15 feet or more in thickness, and there is often sand at its 
base : westward, where the cutting is shallower, it is more clayey and 

G 2 
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the Clialk riaes rather higher. lu the ocxt cutting also, which is long 
but shallow, the Chalk is touched here and there. Just south of the 
toll-bar west of Watford is a large pit showing about 12feet of irregular 
giavel, and there is a greater thickness of the eame ui the pit opposite 
the cemetery and nearer the town. It is noteworthy that in the 
Watford gravel there are very many pebbles of quarta-rock and quartz 
(from the " New Ked Conglomerate "), often of large size. — On the other 
(eastern) side of the Colne there are also patches of gravel some height 
above tbe river and most likely belonging to the terrace just described. 
There are sections in the railway-cutting at Bushey, in the chalk-pit a 
little to the north (see p. 63), and at WiggoQ Hall to tbe west. Ou 
the right side of the river below Rickmans worth the gravel seems to 
reach a little way up the gentle slope of the chalk-hills. On the hills 
K, and N.W, of that town there is much gravel, perhaps belonging lo 
& high terrace, or partly so. 

There is more or less gravel along the valley of the Brent from 
above Kingsbury to Perivale. For the most part it seems not to run 
down to the river, but, having been worn away, to form a najTow bund 
on each side. The stream either runs over London Cloy, or else it has 
formed a stiff clay alluvium, hardly to be known from that formation ; 
in which case of course thei-e might be gravel below tbe bed of ibo 
river. In places in the channel indeed there is a wash of clay ovei' 
gravel. 

Alluvium. 

There is no great amount of this, the modern river-deposit, in onr 
district. A narrow flat of it runs someway up the valleys of the chalk- 
ulreanis north of the Thames, and it occurs also in the valleys of the 
Loddon and Wandle ; but strange to say along the Thames itself there 
is compiirfltively little, although cast of London thot river has formed 
broad alluvial flats. The only notable spread of alluvium is the famous 
Eunuej Mead, north of Egham, and that for its historical association 
and not its size. 

The alluvium of this district consists of silt, or mud, and here aud 
there a little peat or ]ieaty earth, deposited by the rivers over the gravel 
in the bottoms of the valleys, and it often contains shells of species noH' 
living in the streams. 

The alluvial ti-act of Ruseomb Lake, in the S.W, corner of the map, 
has been in great part laid bare by drainage. At its western end a 
fi-eshly cut ditch showed mo alluvial clay an<l sand ; the former brown, 
blue, and bln^k (peaty), with a little blue phosphate of iron ; the latter 
brown, butf, gi-een-grey, and dark green. 

Westminster is built on alluvium, and was once an island (Thorncy 
Island) ; hut the boundary between the alluviuui and the gravel is not 
"well marked. 

There is also a border of albivium ou the Surrey side of the ThamcK 
nt London, and in the library of the Geological Society there is the 
following MS. section, at Meade Place, Lambeth : — 

ft. 

fioil 3 

Bluish-clay (broken bottle ; and piece of cofd) - - - ~ '2^ 

Dark sand, flint- pebbles, and clay- - - • . ■ . J 

Fox-coloured sand, flint-pebbles, and gravel - - - - I 

Bluish clay, with flint-pebbles, and blue phosphate of iron 1 .^ 

Pebbles cemented together liy iron %nd clay - - / " " " 

Mr. C. Evans has described some sections that were shown iu the 



Alluvium, 
about 19 ft. 
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excavations for the arches of the new Charing Cross Bailway.* He 
fays, ''To the east of the Blackfriars Road, at a distance of about a 
" quarter of a mile from the present bank of the river, these excavations 
" have passed through various strata, the most constant of which was 
" a bed of sandy clay with vegetable matter and fragments of unrolled 
" flints. Near the bottom of most of the trenches beds of loam and 
" clay were met with containing wood, freshwater and land shells, and 
" insect remains. Mammalian bones have also been found low down 
" in the excavations." The sandy low-level gravel was found below. 
The details of the deepest sections, at William Street, were as follows, 
according to Mr. Evans \ — 

ft. 
Made earth -------- about 7 

'Bluish clay, with vegetable matter and freshwater 

shells - - - - - -„6 

Earthy peat- - - • - - „ 5 

„ „ with patches of sand and clay, many 

shells, and lar^e blocks of wood - - - „ 2 

Shelly sand and clay, with patches of peat - - „ 1 

Earthy peat, with patches of shelly sand and of 

light buff clay - - - - - „ 1 

I Peat „4 

Gravel and sand. 

The first and last beds of peat " are of very local occurrence, and do 
" not extend as far as the next parallel street to the east. The shell- 
" beds extend rather farther, but appear to thin out to the east," for at 
the third street there was nothing but four feet of made earth and a foot 
of yellow clay above the gravel. A shelly clay was also found **at the 
" excavations of the same railway in the Waterloo Road," and " at 
" some drainage works in the road leading to Southwark Bridge.*' 
Mr. Evans gives a list of the shells that were found in these cuttings ; 
all of course are common living species of the country, and belong to 
the freshwater genera, Ancylus^ Bithinia, Limnea, Neritina, Planorbis, 
Pht/sa, Vaivattty and Cyclas, Pisidium and Unio (or Anodon) ; the 
amphibious genus Succinea ; and the land genera Carychium, Clausilia, 
Helix, Pupa, and Zua, Besides these the remains of Goat, Boar, and 
Deer were found, and also nuts, wood and seed-vessels, and wing-cases 
of beetles. 



< 



CHAPTER XII. 
FORM OF THE GROUND. 



Having now described all the beds that are found in the district, I 
will note, in a few words, the eflfects that they have on the surface of 
the ground, a surface formed of course by denudation. 

The Gault gives rise to a clay -country, above which the Upper 
Greensand rises slightly and forms a more or less flat or gently-sloping 
terrace at the base of the chalk escarpment. This last is of small 
extent in our district (from the hills above Henton to Combe Hill, 
Wendover) but it forms the boldest and largest hills, the tops of which 
are the highest ground. The " shape of the ground " at the N. W. 
corner of the district will be better understood by looking at fig. 15, in 
which, the horizontal and vertical scales being the same, there is no 
exaggeration of the slopes of the hills. I must state, however, that I 

♦ Proceedings of the Geologists' Association, vol. i. p. 264 (1862-63). 
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had no good authority for tbe heights above 
the sea-level ; but I believe them to be 
very near the truth. The elope of tlie 
chalk eecarpment has perhaps been made 
too gradual ; it is often sharper. 

From the escarjmient the level of the 
"S chalk -disb'ict falls slowly south'Csstward, 
I higher beds of the Upper Chalk comiog on 
^ without forming any feature, and though 
O the country has the usual character of 
^ rounded bills and long branching Tolleys, it 
^ shows hardly any oT the bare, dry " downs " 
^ generally looked upon as the most marked 
■S feature of this formation. This is owing to 
S the higher parte of the Chalk not being 
-*" bare, but covered by a clay-deposit (see 
" p. 63), forming a eoil on which trees 
"3 flourisb, and giving rise, therefore, to a 

thickly wooded country, instead of an open 
-B turf-clad down. Thechieftreeis the beech, 
■o which thrives well, and is grown very largely 

1 for chair-making, the head.qusrters of which 
_ I trade ore at High Wycombe. Towards tbt 

:Sg east the Chalk is more or less covered with 
^ h gravel, and there is then less wood, 
g g; The samenesa of the wide drift-covered 
uP chalk-tract is somewhat broken by the oat- 
's " liers of the Tertiary beds scattered over it ; 
~ '^^ which for the most part form small hills 
"' ..5 rising above the level of the neighbouring 
^ g Chalk ; but sometimes are marked objects 
^ I a long way off. Thus the Lane End and 
•-5 Wai-grave Outliers (Nos. 2 and 37, pp. 31 
■° and 42) can be seen many miles off, and by 
M the practised eye would at once be known 
g as outlying masses of Tertiary beds. 
" The dry valleys of the Chalk are most 
^ likely caused simply by the slow and con- 
^ Btant wearing and dissolving away of that 
a i-ock by subaerial agencies. Along their 
^ bottoms there is often a little very coarse 
« flint-gravel, the insoluble residue of those 
■| actions. 

^ The main mass of the Tertiary beds on 
g- the west of Windsor forma next to nothing 
^ of a phyHEcal feature, hardly causing any 
J rise of the ground at the junction with the 
i Chalk ; but the London Clay rises up into 
OS a well-marked range of hill on the south, 
• at Binfield, Warfield, and Winkfield. Be- 
■ tween the Thames and the Colne the Ter- 
tiary beds aie so much covered by gravel, 
both high-level and low-level, that ^ey do 
not make any very distinct feature. East 
of the latter river, however, they have a 
well-marked escarpment, foiming an almost 
unbroken ridge, the lower part of which 
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coasists of the Chalk, the middle part of the 
Beading Beds, and the upper part of the 
London Clay, as shown in fig. 16, which 
also showB the way in which the lattor for- 
mation rises into a second and higher ridge 
(often cfipped with gravel) some way S.E; 
of the escai-pment. 

The laige part of Middlesex, 810. iirwhich 

the London Clay is at or near the sui-ftace 

■ consiBtB ot a grass-land of gently rising 

^ bills, the higher ones with a capping cf 

S gravel or Bagshot Sand, and small valleys 

^'^ that carry off the drainage, by the gradual 

I wearing action of which they have most 

e .g likely been formed. This formation does 

ogq not give rise to a perfect flat. 

^ M The Bagehot Sand occurs only as n 

£^ capping, mostly well marked, on some of 

S J the high ground of the London Clay. 

^ u The high-level drifts in great part make 

tno feature at the Burface, the exception 
. being with the gravel, which often foi-ms 
8 S" small knolls. 

.| " The valley-drifts, however, have a marked 
£ ^ eflect on the shape of the ground where 
■l^.they take up a large space, forming wide 
i '~' flats, slightly sloping upwai'ds from the 
^"^ river, often broken by low terraces (see 
'S p. 74), and cut through by the aide-valleys, 
^'g The higlier terraces, however, Bometimes 
^' B form knolls, like the older drift, 
J ^ i The alluvium, of course, forms a flat of 
«^ marshy land. 
^(^ Vailets. 

■f The Valley of the Thames runs througli 

■S^ the Boutheru pai't of the district, from west 
", I to east. 

■3'S From Reading (in Sheet 13, to the west) 
^ 1^ to Twyford its southern flank is formed by 
^ S" the combined escarpment of the London 
H -3 Clay and Keadiug Beds, and it seems strange 
§ J that the river should not have held its 
•''I easterly course in like manner along the 
"= boundary of the soft Tertiary beds to Biayi 
* Instead of this, however, it turns at right 
angles nortbwards through the Chalk to 
Henley, wBei'e it cuts into the Lower Chalk 
(see p. 6) ; then takes again to its easterly 
direction, pai'allel to the outcrop of the Ter- 
tiary beds from Twyford to Bray, but still 
in Chalk ; at Cookbam turns sharply south, 
and enters the Tertiary district near Maiden- 
head, when it again takes that easterly 
course which it keeps thence to the Nore. 

Thatpart of the valley that is cut through 
the Chalk is comparatively narrow, oftcQ 
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with sharply sloping flanks, which are mostly covered with nohle woods 
of beech from top to bottom, as may be well seen opposite Marlow and 
Cookham, but sometimes form a bare cliff, as at Cook Marsh. That part 
of the valley, on the contrary, that is in the Tertiary district is broad, 
and with gently sloping sides ; though near Egham and south of 
Richmond, where the river flows near to the bounding hills, these 
latter are fau*ly sharp. This difference in the form of the ground is 
clearly owing to the different nature and hai'dness of the formations 
in which the valley is cut. 

On the north of this main valley there are others, formed by streams, 
which, rising from the Chalk, flow south-eastwards in the direction 
of the dip, that is in the line of greatest fall of the beds, or, in 
other words, the line of drainage. These valleys, therefore, are for the 
most part parallel. They partly cut through the great escarpment, but 
not wholly ; and it seems likely that they have been caused by the slow 
wearing and dissolving action of the streams. Only two of these valleys, 
those of the Loudwater and Misbourn, are wholly in this district ; that 
of the Chess has not been worn back to the escarpment, whilst those of 
the Bulbourne, Gade, Ver, and Colne cause gaps in the escarpment in 
the district to the north (Sheet 46). 

Whilst the Loudwater, Misbourn, and Bulbourne rise from the Chalk 
near its escarpment, and flow in a fairly direct line into the Thames, 
the water thrown out from the Chalk and Upper Greensand to the north 
of their rising-points (near Princes Risborough and Wendover in our 
district, and near Tring in Sheet 46) flows down the lower part of the 
chalk-escarpment, or down that of the Upper Greensand, and over the 
Gault plain into the Thame, which joins the Isis near Dorchester 
(Sheet 13, to the west), the two rivers then forming the Thames 
(Tamesis ; Thame-Isis) ; and therefore this latter water, though at 
first flowing in a direction almost opposite to that of the chalk-valleys, 
at last comes to the same spot, but by a very much longer route. 

I must here draw attention to the fact that whilst N. and N.W. of 
London the river- valleys (with the exception of the main valley, that 
of the Thames, which perhaps is older and in some measure of different 
origin from the others) do not cut right through the chalk-escarpment, 
and the rivers therefore do not flow through it ; on the S.W., S., and 
S.E. of London, where the dip is sharper, the river-valleys, on the con- 
trary, cut right through the chalk-escarpment ; thus the Wey, the Mole, 
the Darent, the Medway, and the Stour flow through the Chalk at 
Guildford, Dorking, Otford, Burham, and Wye. Is it possible that in 
the more northerly of these districts we see a state of things that 
existed ages and ages ago in the more southerly ? And again, may not 
the valleys of the Loudwater, &c. be gradually worn farther back and 
deeper through the chalk-escarpment ; so that the rise of their streams 
may gradually get nearer and nearer to that escarpment ? And if this go 
on for ages and ages yet to come, will not those valleys at last work their 
way back quite through the ch#lk-ridge, so that the water that now 
flows away from the hills, and then in a roundabout course finds its way 
into the Thames, will join that of the chalk-streams in their far more 
direct flow into the same river, and the northern district will then be as 
the southern one is now ? 

The change in the course of the Loudwater at Woburn where it 
comes into the Tertiary distiict is noteworthy ; it turns at a right 
angle and flows into the Thames ; whereas one might have thought 
that it would have kept on in its south-easterly course along the 
Hedgerley and Fulmer Valley. The Misbourn, however, holds its 
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course through the Tertiary beds, though but for a short way, until it 
joins the Colne. This last river, which receives all the chalk- streams 
but the Loudwater, flows roughly parallel to the Tertiary escarpment 
from the west of Hatfield Park to the south-west of Rickmansworth ; 
its course seeming to be determined simply by that ridge. Can it be 
that the important physical feature of the Tertiary hills has been 
formed by the long slow action of the river, and the streamlets that 
flow into it from those hills, bearing down sediment with them, and by 
subaerial action generally ? 

DISTURBANCES. 

Nearly the whole of the district must have been influenced by the 
general disturbance which was the cause of the slight south-easterly 
dip of the beds, and consequently, together with the general denudation 
that afterwards took place, of the successive outcropping of lower and 
lower beds in a north-westerly direction. 

Of more local disturbances there is not much evidence. One of these 
occurs at Windsor, where the Chalk comes up to the surface in a some- 
what sudden manner (see fig. 1, p. 13). Mr. Prestwich is inclined to 
refer this disturbance to " a line of flexure, running east and west, 
^ following nearly the course of the Thames from the Nore to Deptford, 
*' and apparently continued thence to beyond Windsor."* In London the 
many well-sections show that the level of the top of the Chalk varies 
much. 

The probable faults at Lane End have been fullydescribed at p. 32-4, 
and that at Bennet's End at p; 40. 

The iilliers at Ruislip, Pinner, and Northaw (see pp. 28-30) are owing 
to some slight local disturbance, and after-denudation. It should be 
noted that those near the last two places are in a straight line with the 
Windsor elevation. This may perhaps be accidental, but the follow- 
ing remarks by Mr. Prestwich would lead one to think that it is not : 
" As far as the obscure character of the surface and the absence of 
" sections will allow me to judge, a slight disturbance in the form of a 

ridge or flexure of small elevation runs north-east and south-west 

through Northaw . . . where it passes thence under the hills 

between Potter's Bar and Bamet, bringing up there the lower beds 
" of the London Clay in the tunnel on the line of the Great Northern 

« RaUway.^t 

There seems to be some small elevation near Dulwich (see p. 23), 
and it is possible that the outcrop of the Woolwich Beds there may be 
ended off by a fault on the east, near Brockwell Hall. 

Many of the valleys may have had their first cause in sonie small 
depression or fracture of the bed^. These however would not them- 
selves form the valleys, but simply cause water to flow, and wear out a 
channel, in a certain direction. 



a 



* Water-bearing Strata around London, p. 40. 
t Water-bearing Strata aroond London, p. 49. 
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APPENDIX I. 



Well- Sections in the Tebtl^bt Distbict. 



[In these sections the remarks in square brackets are my own.] 



Mr. Robb's, The Hyde, Edgware Road, Middlesex. — (Supplied by 

Mr. Thomas, C.E.) 



ft. in. 

Yellow day - - - - - 22 

Blue clay - - - - --43 

Rock [basement-bed] - •- - - 1 2 

"Sand - - - - - - 8 

Red clay [plastic?] - - - -90 

Shingle [pebble-bed] - - - - 2 

Red day [plastic ?] - - - - 12 

Sand - - - - - - 11 

Chalk - ' 37 



1 London Clay] ^ 
66 ft. ^ 



[Reading Beds] 
34ift. 



Total - - 137 10 



Near the Railway Station, Barnet (from Mr. Trench's Note-book). 

ft. 
» J m r Yellow clay - - - ' . - - 24 

I'ofj'^.^y j Blue clay ' 87 

lion. [Quick-sand and pebbles (basement-bed?) - - 4 

fMottled clay - - - - - - 16 

I Silver sand - - - - - - 4 

n J- T» J Pebbles in sand - - - - - - 1 

^""^i'i Mottled clay 1 

Dark sand and pebbles - - - - - 7 

Dark sand - - - - - - 13 

Sand and flints - - - - - - 2 

Chalk - ' 280 

Total • -439 



This well was sunk for 137 ft. from the top and then bored. Water rose to 
a height of 130 feet below the suaface. 

At Messrs. Simpsons & Co.'s Factory, Grosvenor Road, Pimlico, (1869). — 

(Communicated by the Messrs. Simpson.) 

The top of the Section is a foot above Trinity High-water mark. 

ft. in. 
Made Earth - - - - . - - -70 

Gravel and Sand - - - - - • -19 



45 
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o 
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WELL-SECTIONS. 101; 

ft. in. 
Septaria - - " , ■ • • 

Brown clay - - - - « 

Light brown clay ------ 

Brown clays, with beds of sand from, half an inch to an inch 
thick — nine shown in the section — containing a little water - 
Brown clay with a little sand - 
Clay-stone \_Septaria /] - 
Clay with roundish clay-stones - - - - - 

Brownish sandy clay with small pieces of iron-pyrites (a thin 

bed of sand about six inches from the bottom) 
Greenish sandy clay ------ 

Fossil wood in large pieces - - - - - 

Greenish sandy clay ------ 

Sandy clay ------- 

Dark clay, with thin veins of sand - - - - 

Dark clay ------- 

Brown clay with shells and iron pyrites - - - 

Dark clay, very tenacious, with veins of sand — three shown in 

the section — containing water - - - - 

Conglomerate of black pebbles [flint] and shells [Basement- 
bed?] -----., 

Shells and clay (oyster-bed) - - - - 

Shells in a compact mass . - - . - 

Shells and hard clay - - - - w 

Claystone - - - - - . - 

Dark clay and shell9 - - - 

Claystone - - - - - - 

Shells in a compact mass - 

Dark clay .-----• 

Dark clay - - - - - 

Plastic clay - - - -'- 

Plastic clay, with red veins ---,-. 
Reddish plastic clay, with veins of green sand - - • 

Mottled clay ------- 

Brown sand with green veins - - - - - 

Brown sand with a few shells . - • - - 

Plastic clay - - - - - - 

Plastic clay ------- 

Dark clay ------. 

Chalk [" race " ?] and clay 

Plastic clays of various colours - - - - - 

Brownish clay with white stones - - - - 

Brownish clay - - 

Yellow plastic clay, with bluish veins and whitish stones 

Green sand with black pebbles (flint) and dark 

clay - - - - 

Green sand - - - - - 

L Dark green sand with pebbles - 
Dark sand [made dark by being wet ?] - 
Dark green sand - ' - - . 

Green sandy clay, with flints and signs of chalk - 
Chalk-with-flints - - ' - . . - . - 100 

Total . - 331 



CO 

a 

^■ 
o 



o 
o 



[Bottom-bed] 



[Thanet Sand 
26i feet.] 
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6 





6 


3 








"6 


2 


3 
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14 
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WELL-SECTIONS. 



11 

1* 



IS 



LmtdoH and Saburbt.* 

Alliany Street, Grimblc Sc Co. (*) 

Apothecnriea Hall, Jilackftiare (a) 

Bank of Englnnd (a) 

Berkelej Square (A) - 

Black Horae Tard { AldeTBgale St. ?) (*) 

Broad Street (Citj-) Excise 0" 

(Gresham Uouee) (t) - 
{') Camden Hailwaj-fltation, i 

Chalk Farm, (ft. p. 70, & ft, vol. »ii. 

D. II ; jgires London Clay, 1 70 feet, 

Woolwich Beda and Thanet Sand ? 

about TO feet ; to Chalk 340 fe«t) 

Camden Town, Pickford*B (*> - 

„ Chance'a (i) 

Chi»irick, Griffin Bteverj (a) - 
Clerkenweli, Nieholson's DiftUlerf (e, 

p. GT) 

Colosseum, Regent's Park,(J ; /i,TOl.ix 

diagram, p. I G8, gives tbe depth I< 

Ihe Chalk OS 196 feet) - 
Combe Sc DelaliEld'E Brewery, Castle 

Street, Long Acre {<) - 

CoTtnt Garden (i) - 

I'arringdoB Slreet and fetter I*ne, 

between (_k) ... 

Ditto ditto (A) 

Finsbnrj(a) .... 
„ Whiibread's Brewery (A) 

Fishmongers' Hall, London Bridge (a) 

Great Polteney Street, Broadwood'»(i() 

Hanunersmilh, Bridge Boad (f) 

(*) - - - 

Hainpstead, T^wer Heath (a, & (, p. TT) 
„ Itoad, three wells (A, Tol. i 
diagram, p. 1 68) - . . 

Hampstead Jtoad Beservoir (d, vol. iit. 
p. S40J .... 



170? 
190 

237? 
S04 
SOS 
283 

378 

145 

to 150 



C) Uomsev, The Priory (a) 
Jslin^on Green, Webb & Co.'a(A) 
Kensington Workhousc(a ; *, gives a78 

feet as the depth to, and 92 feet it 

the Chalk) . - - , 

• So ftir only ai shown in Sheet 7 of Ihe Geological Survey Map. The well- 
cectiont in the easLem part of London will I tmst be noticed in a ftttore Memoir. 
(') Water rose to a htight of 1 50 feet below the atulace. 
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-S^^l 


Kensington (*) 

w 
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- 
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sTo 


jH 


1B6 


OKentisbTown Waterworks, (seep. ) 




336 


eVi 


S7 


3S41 


S8G 1 


0") KUburn, Mwsrs, VereyB{4. p. 74) 




£35 


.« 








Lombard Street, St. Mary's Wooluoth 
<«&A) 














164 


. 63 


36 


253 


aft 1 
















Road, (A,— c.p. 67 gives 170 feet 














as the depth to the Chalk, and h, toI. 














ix. diagram, p. IBB, gives 156 &256 














feet as the depth in the Chalk) - 




65 


76 


160 




Millbank, Seager's Diitillery (a &/; k 














givea the figores 230 & 70 i and the 














same as the depth to the Chalk in 














two other ndghbonriog wells) 
Notling Dale, near Notting Hill <a) - 


17 


m 


^ - 


- 


198? 


io»?:^^B 


7 


1 


Orange Street, near the National Gal- 














lery (A, vol. lix. p. 32 -, A gtves diffe- 














rent figures) 






40 


35i 




50 


ParkLaae(A, -vol. ix. diagram, p. 168) 










195 




Parker Street (?), Drmy Lane (Han- 














*aTd's)(*) - . . - . 










aoo 




Pentonville, Model Prison (i, p. lOS) 






54J 


35 




151 


HmliooCA,voLii.diagrani,p.l68) - 










'270 


118 


.. Messrs. Simpson's Factory, 














Grosvenor Road (e) 






67i 


35^ 






Kegenfa Park, Zoological Gardens (A , 














c. p. 67, gives the figures 220 feet to 














the Chalk, and 7 fret in the Chalk ; 














h, vol, ix. diagram, p. 168, gives 1S6 
feet as the depth to the Chalk) - 














_ 


155 


^ 


> 


224 


50 


Beidi'8 Brewery, Liqnorpond Street 














(c,v-i35') 














Smithfield(*) 










216 


50 


St. Bartholomew's Hospital (k) - 










280 


30 


St Luke's, Old Street {h, vol. ix. dia- 














gram, p. 168 i igives 160 feet) 










150 




Trafidgar Square, io front of the Na- 














tional Gallery (o ; k gives different 














figures) 


23 




41 


43 


246 


147 


Truman & Hanbnrys Brewery {/<, 










neurl}' 




vol. ii. 1842, p. 192) - 










200 




WeBthpume Estate Waterworks (o) - 






62 


IS 


297 


15 


WeslmioBter, Elliott's Brewery (a) - 


32 


140 


67i 
66j 






137 


„ Thome's Brewery (a) - 


m 


100 


^36 


330 


70 


White Lion Street (A, vol. ii. diagram. 














P-168) 










201 


- 


C'l) Sortholt, Hare & Uoonds, near 
Harrow (/) 




- . 




- 


- 


180 GO 


C) Sunk through the Chalk and SOlj 


feetbel 


w;ha 


unaue 


esaftda 


that depth. 


(!■) Not sunk deeper ? 












(II) Water rose to a height of 4 feet hi 


low the 

■ 


surfac 

■ 


■ 


■ 


^ 



WELL-SECTIONS. 



C") Norwood, near Hanirell (c, p. 67) 
Pinner (Shaft) (") - 

Railway-Btation (5) - 
„ Hill Fame/) ... - 
(1=) KuJKlip, near the George (/) 
SudbwyRailway-Ktation (5) 
C") Twyford, near Ealing (a) - 
(") Uxbridge, EllUiagdon end of tbe 

tomi(/) 

(i')U]tbridge,near the King's Arms(/) 
(") „ MarJtet-place (/) - 

C") „ trmon{/) - - - 
West Drayton Vitriol-workB (/) 
Winchmore Hill (a) - 



StmRGT. 

C") Balhun HiU, dgbt Claphiui 



nCa) 



Bethlehem Hospital (A) - 
Camberwell, near Chnroh Street (i) ■ 
Dnlwieh, Champion Hill (*) - 
(*} Gwret Copper-milla, near Wanda- 
worth (a) - - . - 
Lambeth, Belvedere . Road, Goding'B 
Brewerj(A;A,Tol. ix. diagram, p. 16B, 
gives ISO feet as the depth to the 

Chalk) 

{") Lambeth, York Mead (o) - 

Mortlake Brewery (a) - - - 

„ within lOOfeetoftheThames 

(Proo. Geol. Soo. vol. ii. p. 450) - 

SoQthwark, Barclay's Brewery (a) - 

„ Messrs. Pott's (A, vol. ii. 

diagram p. 108) - - - - 

S. W. Railway, Waterloo (_A) - 



Walworth? nearKennington Street(A) 

Wandsworth (near), Surrey Coimty 

Lunatic Asylum (a) - - - 



(«) UnsDCcessfol at this depth. 

0') Water rose to the sorfece. 

(") The Beading Beds not passed throngh. 

('• & "} Water rose to a height of 19 &et below the surface. 

C") „ „ isi 

(") ,. .. 39 

(") Chalk not touched (?) at this depth, 34T feet 

(» & ") Not Bnnk &rther. 
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APPENDIX III. 



1 



Ox llie LiKELiHOOB of there being an Underground 

Older Rooks along the Valley of tbe Thames. 



Til Mity 1855 ]*If. Gmlwin- Austen i'en<l a paper Ijoforc the Geologica 
Society, in which, fiom a eaieful study of the geological plieiiomena of 
Belgium anil the West of England, he inferred that the axis of the 
Aidennea in the former countiy wua the same as that of our Mendip 
Hills, and that these two outcropping parts of a long line of elovalion of 
old rocks wore connected by an underground ridge of the Bamc, hidden 
by the nia.s3 of overlying and nncoiiformable secondary i-ocks. 

To use Mr. Godwin- Austen's own words :• "The depression of the 
" Thames Valley i-epresents, and is physically a continuation of, that 
" which, extending from Valenciennes by Oouai, Bethune, Therouanne, 
" and thence to Calais, includes the great coul-trough of those countries," 
and he infers "that at an early time a line of disturbed surface was 
" produced, having a general E. and W. direction, and which, trayers- 
" ing a portion of the ai-ea of the coal-growths, has placed all the mem- 
" bera of that series along its course either at or near the present surface," 
nnd (hat " we have strong 3 priori reasons for supposing that the course 
" of a Itand of Coal-measures coincides with, nnd may some day be 
" reached, along the lino of the valley of the Thames, wliilst some of 
" the deeper-sealed coal, as well as certain overlying and limited basins, 
" may occnr along and beneath some of the longitudinal folds of the 
" Wealden denudation." 

Before tills remarkable paper was printed the l>oring of the Kentish 
Town well (see p. 3) almost established the soundness of the author's 
reasoning, which was afterwards stQl more strongly confirmed by the 
boring at Harwich, in which a black skty rock, most likely of Palieozoio 
age, was found below the Gault 

In describing the former of these sections Mr. Prestwich says : "The 
" Lower Greensand crops out with so much regularity both to the 
" north aud south of London, and skirts the Gnnlt so continuously, that 
" fVom a surface-examination of the ground there could be no apparent 
" reason for supposing that the same deposit was not continuous under- 
" ground and would be met with beneath London. I must confess tliat 
"1 never contemplated the probability of any break in the order of 
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superposition ; but although it may prove that my anticipations were 
" wrong, still I would observe that geology had nevertheless indicated 
" the possibility of other conditions."* 

The same gentleman in a later paper says : " The evidence which we 
" have now obtained from the boring at Harwich, combined with that 
" of the Calais boring, is corroborative, and of such weight, that I do 
" not hesitate to modify materially my former opinion of the continuous 
" range of the Lower Greensand under London, and to adopt in great 
** part Mr. Godwin- Austen's. . . . hypothesis . . . Before the 
** result of the Kentish Town well was known Mr. Godwin- Austen had 
" arrived at the conclusion that a tract of old rocks underlies the Weal- 
" den ; but he probably was as little prepared as I was for so remarkable 
" a confirmation of his hypothesis as that furnished by the well at Ken- 
" tish Town, as there, not only were all the Oolitic series wanting, but 
" the Lower Greensand itself was absent. I fear therefore that there 
** is, under the central part at all events, of the London Tertiary area^ 
" a tract or ridge of the older rocks immediately underlying the Chalk 
and Gault, on different portions of which the three wells of Calais, 
London, and Harwich have touched, the one on the Carboniferous 
" Series, the other on the New Red Sandstone, and the last on some 
" slate-rock."f 

Although, however, the philosophical deductions of Mr. Godwin- 
Austen have had so unexpected a confirmation, it must not be supposed 
that because there is almost a certainty of there being a ridge of old 
rocks at some depth below the surface along part of the Valley of the 
Thames, and a likelihood of some of those old rocks belonging to the 
Coal-measures, therefore coal will be found at a workable depth in parts 
of the London District ; for the alternutions of sandstone, shale, &c. that 
so generally contain workable beds of coal, and are therefore known as 
the " Coal-Measures, " are sometimes almost without that mineral. 

The germ of this argument, so ably worked out by Mr. Godwin- 
Austen, may be found in an essay by the late Sir H. T. De la Beche in 
one of the eaiiiest publications of the Geological Survey, where the 
following remarks occur : — " From the movement of the older rocks 
" many a mass of Coal-measures may be buried beneath the Oolites and 
" Cretaceous rocks on the east, the remains of a great sheet of these 
" accumulations, connecting the^ districts we have noticed (the Mendip 

Hills, &c.) with those of Central England and of B.elgium, rolled 

about and partially denuded prior to the deposit of the New Red 
*< Sandstone."t 

The following section, ^g, 17, will perhaps make this underground 
anticlinal of old rocks more clearly understood. Of course detailed 
accuracy is out of the question in this small diagram ; but I have 
tried to show as much of the geological structure of the Tertiary and 
Cretaceous rocks in and near London as possible in the space : for 
instance, the general sharper dip on the south ; the thinning out of the 
Thanet Sand on the north ; the irregularity of the thickness of the 
Chalk ; the greater thickness of the Gault on the north, ^nd of the 
Lower Greensand on the south ; &c. It should be distinctly under- 
stood that the representation of the old ridge is purely ideal and is 
merely meant to show the general nature of the phenomenon. 



♦ Joum. GeoL Soc. vol. xii. p. 9. 

t JourD. Geol, Soc. vol. xiv. p. 251. 

t Memoirs of the Geological Survey, vol. i. p. 214. 
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Oakington - 






- 34 


Stanmore - 




68, 69, 97 


Oakley Green 


p. 




- I3,.4S 


Starveall - 
Slockwell - 
Stoke Common 




15,70 

- 91 

- 84 








Neirington 




74,88 


Paddington 
Taley Street 
J -ark Comer 

Place - 

I'enlandB - 






- 83 


^zr. 




48, 70. 84, 8S 
51, 74, 01 






12, 47, 48 

44.68 


Stubbings - 
Siud Green 




- 44 

13,48 






- eo 

15 


Sudboiy - 




- lOS 


Pcnn 






35,67 








-Wood 






- 6,67 




T. 




Pentonville - 






- 104 








Pcrivale - 






86,94 


Taplow 




36, 84. 85. 9S 


Peterley Common 






6T 


Teddinglon 




- 8S 


Petersham - 






- 90 


Thames, Biver and Valley 1 


5,51,70,78, 


Piccadilly - 






- 87 


76, 79-92 


94, 95, 9 


, 99, 106. 107 


Pimlico 






100, 104 


Tooting - 




74,81 


Pink Farm - 






20, 21, 50 


Totwridge - 




2 


Pinkoeys - 






44,45 


Turn ham Greeii 




. 8B 


Pinner - 


• 1 


3, 10, 


29, 99, 105 


Tnrrille - 




69, BO 


Pollard's Wood 








Twickenham 




- 9,86 


Pophley'e Wood 






G5 


Two Waters 




8 


Potter's Bar 






56, 69, 99 


Twjford (Berks) 


• 2.8. 


10, IS. 74, 75, 


Priest wood Common 




- 67 




SO 


97 


Primrose Hill 






- 50 


(Middlesej) 


• 109 


Putney 






- 2,90 








Ilealli 


R 




2,51,-71 


Upton 


U. 


84. 85. 102 








Uibridge - 


, 16, 49, 74, 85, 88, lOS 


]{al)ley 






a0,21.5O 








Radlels - 






19.20.69 




V. 




Begenfs Tark 




7n, 89. 103. 104 












63, 80 


Ver, River and Valley 


a, 93, 98 


Ridge Hill - 






42,50 








Itichmond - 






74, 90, 98 




w. 




Park 




- 2 


51.00,71 






llickmaDBworth 




IG, 49 


60, 94, 99 


Walhrook - 






llisboroHgh, Monk 






- 5,96 


Walhom Green 




- 88 


, Prince's 




5, 6G, 98 


Walters Aih 




66 


RuisUp 


- 2, 


10, 28, 


49, 99, 105 


Waltham Si T«itrence 


12 


Ranney Jlead 






84, 94 


WJiitc 




12 


Roscomb - 




42,43 


47, 74. 80 


WaUorll, 




- 105 


Lake 






12,94 


AVandIc, Riicr and Valley 2, 73, 90,01, 94 










Wands irorlh 


i 


.9.74.90.91 




S. 






Common 56, 74. 'fll. M, 105 










Warfield - 




48, 60, 06 


SLAIban's ■ 




10, 4i 


03, 68, 70 


Wargrave - 


0, 42, 72 


75, 80, 02, 96 


Sarraft 






10,39 


Warren Row 




42, 43, 53 


Saunderton 






5 


Waterloo Road 




95, 103 


Serpentine, The 






87,88 


Waterside • 




. M 


Sheen, East 






- 90 


WalfMd - 


- 


«3, »3, 94 
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Watford Heath 
Welham Green 
WeUEnd - 
Wendover - 
Westminster 
Wexham - 
Whetstone - 
Wigginton Common 
Wfiibledon 

. Common 
Winchmoor Hill 
Winchmore Hill 
Windsor - 8,11,13,27,28, 
84, 99, 102 

Old 

Winkfield - 
Winter Hill 



Page 
18, 50- 
-•21 

- 74 
6,37,67,98 

26, 94, 104 
84, 85 

- 56 
37, 67 

- 56 
2, 51, 71, 92 

35, 67 

- 105 
48, 60, 74, 75, 

- 102 

- 96 
8, 68, 93 



Wobum Green 

Hill 

Wood Lane End - 
Woodcock Hill 
Woodley Green 
Wormwood Scrubs - 
Wycombe Heath - 

, High - 

' Marsh - 
-, West 



Page 
14,15,34 

- 34 
39, 66, 67 
16, 49, 69 

- 92 
74, 86-88 

- 67 
6, 66, 67, 72, 96 

6 



- 1, 6, 66, 93 
Wyrardisbury (Wraysbury) - 85 



Y. 



Yedding Brook 
:— - Green 



2 

85 



l-*i., 






